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ADVERTISEMEN T.

T H E Committee appointed by the Royal Society

to diredt the publication of the Philofvphical

PranfaSlions^ take this opportunity to acquaint the

public, that it fully appears, as well from the coun-
cil-books and journals of the Society, as from the

repeated declarations, which have been made in feve-

ral former c
Tra?iJ'a£lio?is

i
that the printing of them was

always, from time to time, the fingle adt of the re-

fpedtive Secretaries, till this prefent XLVII. volume.

And this information was thought the more neceflary,

not only as it has been the common opinion, that they

were publifhed by the authority, and under the direc-

tion, of the Society itfelf; but alfo, becaufe feveral au-

thors, both at home and abroad, have in their writings

called them the Rranfattions of the Royal Society ,

Whereas in truth the Society, as a body, never did

intereft themfelves any further in their publication,

than by occafionally recommending the revival of
them to fome of their fecretaries, when, from the par-

ticular circumftances of their affairs, the RranJaSlions

had happened for any length of time to be intermit-

ted. And this feems principally to have been done

with a view to latisfy the public, that their ufual

meetings were then continued for the improvement

of knowledge, and benefit of mankind, the great

ends of their fir ft inftitution by the royal charters, and

which they have ever ftnce fteadily purfued.

But the Society being of late years greatly inlarged,

and their communications more numerous, it wa9
thought advifeable, that a Committee of their Mem*
bers fhould be appointed to recon fider the papers read

before them, and feledt out of them fuch, as they

fhould judge moft proper for publication in the future

a Rranjaclions :



ADVERTISEMENT.
Tranfatiiom which was accordingly done upon the

2 6 ojf March 175-2. And the grounds of their choice

are, and will continue to be, the importance or fingu-

larity of the fubje&s, or the advantageous manner of

treating them ; without pretending to anfwer for the

certainty of the fadts, or propriety of the reafonings,

contained in the feveral papers fo publifhed, which
muft flill reft on the credit or judgement of their re-

fpedtive authors.

It is likewife neceffary on this occafion to remark,

that it is an eftablifhed rule of the Society, to which
they will always adhere, never to give their opinion,

as a body, upon any fubjedt, either of nature or art,

that comes before them. And therefore the thanks,

which are frequently propofed from the chair, to be

given to the authors of fuch papers, as are read at

their accuftomed meetings, or to the perfons, thro

whofe hands they receive them, are to be confidered

in no other light, than as a matter of civility, in re-

turn for the refpedt fhewn to the Society by thofe

communications. The like alfo is to be faid with

regard to the feveral projects, inventions, and curio-

fities of various kinds, which are often exhibited to

the Society
; the authors whereof, or thofe who ex-

hibit them, frequently take the liberty to report, and

even to certify in the public news-papers, that they

have met with the highcft applaufe and approbation.

And therefore it is hoped, that no regard will here-

after be paid to fuch reports, and public notices

;

which in fome infbmces have been too lightly cre-

dited, to the difhonour of the Society.
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the Koyal Society, concerning the eleCtrical Expe-

riments in England aywz Thunder-Clouds, p. 767

.

XCVII. Extract of a Letterfrom Mr. Brown, Apo~
thecary

,
at Salisbury, to Mr. Wm. Watfon,

F. R. S. concerning the Succefs of Inoculation

there
y p. yyo.
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I* A Letter from Mr . Wm. Smith to Mr.
Robert Auften, concerning a Fire-ball

yfeen

in the Air July 22. 1750. communicated

to the Royal Society by the Rev . Wm.
Stukeley M. D . F. R . S. and ReEior of St.

George the Martyr

>

London.

Read Jan. 10. "fyoUR leaving this place fomewhat
fooner than I expedted, prevented

my giving you an account of that beautiful pheno-
menon, that appeared this laid fummer at this place,

and the neighbouring villages, which I told you of.

I therefore give you the trouble hereof, that you may,
if you think it worth your time, communicate the

fame to Dr. Stukeley.

On Sunday the 2 2 of July laft about 20 minutes

before 9, as near as I can remember, in the evening,

as I came from Werrington, two miles north-weft

of this place, I faw to the left of me (as did two
others then in company with me) and feemingly

about the height of the fun when about two hours

high, a ball of light, bigger than a ftar of the firft

magnitude to our appearance ; the colour like that

of a rocket, when thrown, and in its full glory. It

drew a tail of light, to our view about 3 feet and a

half long, which was broadeft and brighteft next

the ball, and grew taper in form, and languid in

colour, to its termination. Its courfe was about

north-weft to fouth-weft. It moved in a diredt line

A horizontally,
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horizontally, and its motion thro the air was little

fwifter than the palfage of a duck, hawk, or pigeon,

in their flight.

We had the view of it for about three fourths of

a minute ; but, being in the road near the north

end of Walton, and under the trees, loll light of it

fooner than I defired.

Several people coming from Peterborough, and on
the fouth lide of the town coming from Fletton,

faw the fame, and give the fame account of it as I

have above done.

I heard it was leen at Bourn, which is north-weft

12 miles off us, in the fame manner. It mufl; con-

fequently be at a great height from us (tho’ it did

not feem to be fo) by reafon people in Borough-Fen,

which lies north-eaft of the place where I was when
I faw it, faw the fame on the fame hand I did, and
its form and courfe in the fame manner.

The veracity of this account may be depended

on, as many others faw the fame, as well as.

Dear Sir,

Peterborough, Dec. i$.

I 7 f0, Your very humble fervant,

W. Smith*

II.
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II. An Account of the fame Meteor, hy Mr.
Henry Baker F. R. S. in a Letter to M.

Folkes Efq\ Pr . R , S .

Read Jan.

l 7S°

io.

S I R,

AS I know of no account, that haa

been yet communicated to the

Royal Society, of a fiery meteor, feen in many di-

ftant parts of this kingdom in July laft, I hope you
will excufe the liberty I take of laying before you
what I have receiv’d concerning that appearance.

On the 28 of the faid month of July, Mr.
William Arderon F. R, S. wrote me word, that a

meteor was feen at Norwich by thoufands of people,

on Sunday the 22 of the faid month, at 9 o’ clock

in the evening (true time). He fent me alfo a draw-

ing thereof, which is exaddly copied at the end of

this paper. (Plate I. Fig. 1.)

Its direction, he fays, was, as near as he could

guefs, from north to fouth, moving with great ve-

locity. When due eaft of him, its altitude was
about 30 degrees

;
at which time the great difiind-

nefs of its figure made him imagine it was not above

two or three miles from him. The fplendor and

beauty of its nucleus, particularly the fore part there-

of, furpafled, he fays, all the fires he ever faw, being

of a bright filver colour : its tail was of the colour

of a burning coal, tho’ fomething fainter. Its head,,

or nucleus, appeared to him, under an angle of

fomewhat more than two degrees, and its tail of

..about 2 1 degrees.

A 2 He
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He loft fight of it in a cloud, not above 20 degrees

above the fouthern part of the horizon, into the-

middle of which it enter’d : but a friend of his, be-

ing about 4 miles more fouthward, faw it again,,

after it came out of this cloud, till it enter’d into

another.

The excedive hot weather in the preceding part;

of the month of July, efpecially on Wednefday the

Uth day thereof, which is fuppofed to have been

the hotted day we have had for many years in Eng-
land, may perhaps account, in fome meafure, for

the generation of this fiery meteor.

I intirely fubmit to you, whether it deferves to be

taken notice of by the Royal Society, among the

extraordinary phenomena of the year 1750 ; and
am, with the greated. refpecd,

S I R,

Your mod obedient humble fervant,

Catharine-ftreet, Dec. 12.

I 75°* H. Baker.

J1I. Thermometrical Tables <m/Obfervations,

in a Letter to John Pringle M. D.

p. R. S. by John Stedman M. D .

S I R,
Read Jan. 10. ITACQUAINTED you fome time fince

175 °’ ^ of having kept a journal of the wea-

ther in the camp, whild I attended the army in the

Netherlands; and that, having given particular at-

tention
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tention to the thermometer, I found, that the heat

in tents was remarkable for its degree, fudden and
great viciflitudes, and alinod continual variation from
the date of the open air. As a fpecimen of this,,

and in compliance with your delire, I have fent you
a table of my obfervations on this fubjedt, during

our incampment in Dutch Brabant, in the lad year

of the war.

It will be proper to obferve, that, to keep the

thermometers, placed in the open air, from the di-

red: rays of the fun, it was necelfary to fufpend

them fo low, that the reflexion of heat from the

earth mud fometimes have rais’d the Me cury higher,,

than would have happen’d, had the indruments been

remov’d farther from the ground ; and it mud alfo

be remember’d, that, for fome days of this feafon >

the weather was uncommonly warm.
In keeping this journal, I obferv’d,

1. That, in tents, the heat frequently varies 20,

2f, and fometimes 30 degrees in twenty-four hours;

reckoning by Fahrenheit’s fcale.

2. That the uneadnefs, felt upon great changes

of heat and cold, depends more upon the fudden

change from the one to the other, than upon the

excefs of either ; having often feen, in a long courfe

of fultry weather, men fitting unconcernedly in

their tents, when the air they breath’d in was rais’d

to about <?o degrees ; and the fame men in winter

danding in the open air with no warmer cloathq

and yet without any complaint, tho’ the cold was

fome degrees below the freezing point. Whence
it appears, that, if fuch a change of air be gradual,

the fame perfon can, without any uneafy fenfatioiq

bear
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bear the difference of 60, 62 ,
or 64 degrees of

heat.

3 . That we are able to endure a greater degree

of heat, than what has been hitherto thought enough
to kill animals, as will appear from the following

example

:

A ioldier being confin’d to a tent call’d the fland-

ard-guard, while the weather was fo extremely hot,

that the thermometer rofe within the tent 103 or 104
degrees *

5 on the fecond day his pulfe was quick

and full, his mouth foul, and he complain’d of

third:, a naufea, and head-ach. A thermometer be-

ing then kept for fome time in his arm-pit, rofe to

106 degrees. On the third day all the fymptoms
increafed ; tho’ the thermometer applied to his body,

rofe no higher than the day before : but, upon my
reprefenting the danger from the heat, he was en-

larged, and thereupon immediately recover’d.

The heat in this inftance was feveral degrees be-

yond what the learned profeffor Boerhaave thought

fufficient to coagulate the blood.

4. That a damp air {ceteris paribus) gives a fen-

fation of greater heat or cold than a dry air ; viz.

a fenfation of greater heat, when the Mercury is

about 70 degrees or upwards ; and of cold, when
about 50 degrees, or below that point.

5. That we are able to endure the open air, when
heated to a degree confiderably greater than the air

of a room, that is heated by a fi re : and, fince one

may flay fame hours in a bagnio, where the heat

is

* By Fahrenheit’s fcale.
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is at ioo degrees J, we may conclude, that the open?

air, heated to that degree, will be fuffer’d with lefs-

uneafinefsy than when it is fo confined.

6. That medicines, for whofe operation a pretty

high degree cf heat is" neceffary, cannot be taken

iafely, where the heat is very variable, tho’ it fhould

not be lefs than the degree requifite for the work-
ing of fuch medicines. Thus a mercurial falivation

may be carried on fafely, where" the heat is kept

from 66 to 72 degrees ;
but, were the heat fuddenly

to vary 15 or 20 degrees, the change would be dan-

gerous* tho’ the heat was not to fall below 66 de-

grees.

7. That the body is fometimes differently affedledj,

according to the different conftitutions of the air $

tho’ the air remains the fame, fo far as we can judge,

with regard to heat, humidity, and gravity.

8- That, when the thermometer is high, our bo-

dies are very fenfible of a fmall addition of heat

:

but it is uncertain, whether this proceeds from the

heat being near the greateft degree we can bear

;

or, that a greater proportion of heat is requifite to

raife the thermometer the fame number of degrees

after it is high, than when it is low. If this be the

cafe, then, in graduating the thermometers, the de-

grees ought to be marked fhorter, proportionally to

the height of the mercury ; but in what proportion,

is not yet difeovered* I am, &V.

Edinburgh, Oft. 3.

1750.

} Martin’* EfTay*.

Table



Table of HEAT.
Campaign 1748.

Months.

N. S.
Days.

Hours. Deg. Fahrenh . H ^
fg5

? P'

E
dirib

.

Therm.

P.

Mer

.

Officers

1

Tent.

Open
Air, Soldiers

Tent.

Open Air.

April 10 6 48 42 44 6f I.10.4

!

2 59 5<> 6 2 45 1

1 3-

5

IO 47 40 42 68 10.

i*
! 5 38 34 34 76

1
1 52 52 38 5 i I 2.6

!

i 1 42 39 39 69 9-3

12 7 j 44 44 44 63 10.8

1 1

1 f* fO 6 1 54 12.1

I
1 I 5° 4- ; 47 ?S 1 1.6

13 |
6 40 3 ^ ?« 73 9-

I
I 62 7 » <?7 43 I

1 3 -9

1

II 40 35 35 77 8.8

H 1 5 41
'

34 34 7^ J 7

i
O*vjrr. 67 72 3° 1

J>
s

16
1 7 ! 77 52 f6 5 ^ 126

1

I
1 70 65 70 33 15.2

1
10

j
fi 49 49 5^ 1 1.9

*

V>*>

GO 34 34 76 8-7

|
2

| 47 j 46 f2 |
60 I 1.2

- 11
j 40 j 37 37 1 73 9-3

Months.



Months.

N. S.
Days.

Hours. Deg. bahren .

R.Societ.

Therm,

j

tdinb.
Therm.A.

Mer.

P.

Officers

Tent.
OpenAir. Soldiers

Tent.

Open Air.

,April

>

19 6 40 40 68 IO.

2 48 42 66 10.4

IO 4 1 38 7 1 9-5

20 7 39 3 2 33 : 79 8.2

I 61 f 8 67 43 13.9

II 40 38 37 7 1 9-5

2

1

7 47 40 42 68 IO.

1

1

48 44 47 62 10.8

IO 40
t

00 40 7 1 9-5

22 8 40 37 37 73 9.2

2 52 5° 59 53 12 1

I I 3 8 3 + 34 76 8.6

2 3 8 40 40 68 10.

I fi 48 57 n.7

24 7 40 37
CO

73 9.2

2 5° 47 5° fS 1 1.6

1 I 42 37 39 73 9 2

26 7 46 42 65 1 0.4

I 5 1 49
L

56 1 1.9

27 6 40 3 6 1 3 6 74 9 -

I 40 OO
rc.O 68 IO.

7 42 | 42 | 38 65 10.4

1 11 4° • 37 1 37 73 9.2 1

B Months.
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Months

N. S.

Days.

Hours. 9eg. bahrenh. p,

......

1

R.Societ.

Therm.

Edinb.
Therm.

•

k
•

Officers

I

Tent.

OpenAir.

Soldie

Tent

' 3 jO pen Air.

April 28 7 54 42 /1,/L
r 1

6 5 10.4

1

1

48 45 48 63 1 1.

8 42 3 8 4 2 7 1 9 5

29 6 42 33 I
78 8.4

1

1

49 42 |
^5 10.4

5 47 3 8 i 7 1 9-5

6 46 3 2 79 8.3

1

1

40 68 j 0.

9 fo 48 | 57 11.7

1

1

47 44 62 10.8

May 1 7 46 47 47 58 U.f
1 47 47 47 *8 11.

5

10 44 40 42 68 1 0.

2 7 49 47 53 78 ii.

5

11 60 64 64 34 1 5.

1

10 48 44 47 62 10.8

3 8 56 74 49 [ 3 -

1 60 49 1 3 4
10 48 44 62 10.8

4 8 66 64 34 li f-i

1 74 78 15 ii8. 1

10 f6 54 49 13 -

5 8 ' 64 64 1 34 'if* 1 !

Months
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Mouths.

N. S.
Days.

Hours.
|

Deg. b'ahrenh.

R.Societ.

Therm.

|

Edinb.

Therm.

§
**
•

s
•

Officers

Tent.

OpenAir. SoldiersTent.

Open Air.

May 5 I 76 82 9 19.

II 64 62 37 14.6

6 8 6 3 60 63 40 14.2

2 6 3 62
|
63 37 14.6

II 56 56 | 46 * 3-4

7 8 60
I

f«s
1
58 46 13.4

IO
! f 3 fo 1 54 12.

1

8 7 1 64 62 i 37 14.6

i" 1
|
69 78 | 15 18.

1

9 2
! 59 57 i 45 l 37

8 59 y6 l 46 13 4
2 66 66

j 3 2 1 5-5

3 64 72 |
76 2 3 16.8

f2 54 j.
48 J 3 -

IO 8
i 59 72 64 2 3 16.8

a !

64 j[L 64 43 13.8

1

1

2
: 53 53 yo T2.7

8 69 69
|

72 27 16.2

1 83 8? 8 19.2
1

3 79 78 if 1 8.

1

t-'-

go<JPj 83
j 90 1 l\J O

1
<^>

I

5
!
77 76 | 76 r7 177

i

1 0 * 64 62 j 37 I4.6

B i Months.
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Months,

N, s.

O
SO
v;
f/j
•

Hours. Deg. Eakrenh .

R.Societ.

Therm.
Edinb

.

Therm.

/f.

Mr.

P.

Mer

.

Officers
Tent.

OpenAir. Soldiers
Tent.

Open Air.

May 14 8 7 2 70 26 16.

f

!
1 83 8+ 6 19.5

10 78 76 17 17.7

18 8 68 68 68 28 1 6.

1

1 76 84 00
UJ 6 19.5

10 80 78 78 15 18.1

20 8 64 60 64 40 14 2

1 66 ^5 65 33 f 5-3

5 72 68 74 28 16.

1

7 64 64 64 34 15.1

TO 58 57 57 45 I 3-7

21 8 70 7 2 2 3 16.8

I 82 80 1

2

18.6

I I 67 68 28 16.

1

22 8 70 7 2 2 3 |J<5.8

I 88 86 4 i 9 -

5>

I I 5 6 55 4* Oo

2 3 8 7 2 7 2 2 3 1 6.8

I 66 64 35 15 1

I I
5
* 55 47 T 3-3

24 8 5<5 56 46 03-4

2 <^5 64 <4 35 1 5.1

/ 4 54 1 54 1 54 48 1 3 -

Months.



[ *3 1

Months.

N. S.
Days.

Hours. Deg. Fahrenh . R.

5
ociet.

Therm.
Edinb

.

Therm.

1

/f.

1

P
.

Mer

.

Officers
Tent.

OpenAir. Soldiers

,

Tent.

Open Air.

May 24 IT.
1 4# 48 48 57 11 -7

2 5 7 56 54 48 r 3 -

I 5* 55 47 r

3-3

1

1

49 48 57 n.7

2 6 8 60 68 29 16.

I <>4 70 26 i6.f

10 57 5 <$ 46 13-4

2 7 8 57 59 42 1 4.

1

I 73 7 2 2 3 [6.8

1

1

61 60 40 * 4-3
(

28 7 7 2 74 74 20 17.2

I s.? 85 90 5 19.6

1

1

i 59 59 59 4 2 14.1

29 8
1 79 79 13 18. f

1 L 92 86 94 4 19.9

I 95 92 98 5 21.2

10 79 66 67 3 2 15-5

3 ° 8 87
1 f 19.6

'

2 96 94 lOI 8 2I -5

IO 74 7 2 7 2
!

2 3
16.8

3 1 7 73 73 :
22 17 -

I 8+ 80 1

2

1 8.6

1 IO 69 60 69 28 16.2

Months,
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Months.

N. S.
Days.

1 Hours. Deg. Fahrenh .

C/5
-t O
3 s-

rr

Edinb.
Therm

•

l

'o

§
't
•

Officers
Tent.

Open
Air.

, crH 0

3 B
C/2 Open Air.

May
‘June

3i
!

1

II 69 63 36 14.8

1 7 | 73 . 7 2 23 1 6.

8

1

2
! 92 86 94 4 19.7

1
10

i
72 7° 7° 26 16.7

2 8 !
88 88 1 2 °-3

!
2 j

96 94 100 8 21.6

10
| 72 70

1

70 26 16.7
n
J 8

1 7° 72

1

23 16.8

2
1 79 78 ^ 18.1

< 1 1 I 64 60
1
4° i+-3

4 7 I
<>4 64

j ! 3f Hf-I

1
1 7 1 70 81

j

26 U6.7

j.; |
1 1 |

62 62 62 I 37 .14.6

f 8 | |
64. 64.

1

37
|LLL

J 6.
1

1
1 74 68

|
29 ;

1

10
|
62 62

|
> 37 |i 4.6

6
1 s6 f6 | 78 46 13 4

2
1
ss 84 1 94 j

6 r 9 f

8 7 1

78 72 | 78
| 23 [6.8

1
I
88 79 1

90 1 13 18. f

7
I

<>+ 80 92 12 18.6

1°
1
64 62 62

| 37 14.6

9 9 t I 81 84 84 1 17 18.

1

Months.
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Months.

N. S.

Days.

Hours. Deu.
c.

*
Fahrenh.

R.Sociec.

Therm.
Edinb.

Therm.A.

Mer.

"a

*N»
*

•

[Officers

[
Tent.

OpenAir. Soldiers
Tent.

Open Air.

'June 9 4 88 82 90 9 19 .

10 64 62 62 37 T4.6

IO 7 7s 76 18 i 7-7

1

1

9 64 61 62 39 14.4

1 / 2 70 7 6 26 16. f

10 64 62 62 37 I+<S

12 3 64 62 37 14.6

2 67 66
3 2 If-f

10 64 <>3 3^ 14.8

13 8 67 66
3 2 iTT

1 3 ,- 82 9° 9 15).

14 1 64 62 62 37 14.6

9 JLL 6y 33 !f-3

1 5)2 88 9 f 1
Pi

1

1

66 66 66
3 2 If-f

TT 8 64 64 67 3 f If.I

1 85) 88 5)2 1 20 -3

IO 64 62 62 37 14.6

1

6

8 64 64 3 f iy.i

I 74 74 20 * 7-4

.
IO 64 64 37 14.6

17 60 fS 43 15.8

I 72 7 2 2 3 1 1 6.

8

Months.
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Months.

N. S.
Days.

Hours. Deg. tharenh.

R.Societ.

Therm.
Edinb.

Therm.

•

^3

Officers

Tent.
OpenAir. Soldiers

Tent.

Open Air.

June 17 I I 66 64 35 1 5*i

18 8 88 88 9 1 1 20.3

2 98 9f 1 00 IO 21.7

IO 88 88 88 1 20.3

20 8 8 <5 82 9 19.

I 94 92 97 f 21.2

IO 7« 7^ 18 17-7

2

1

8 87 86 4 19.9

I 9 <> 94 98 8 2 1 .6

IO 87 80 1

2

18.6

22 8 88 82 9 19.

I 100 92 100 5 2 1.2

II 84 84 6 1 9-5

2 3 7 82 84 87 6 19.5

9 97 90 99 2 20.6

2 96

IO 88 84 84 6 19 .

5

2+ 7 87 84 6 19-5

1
I 90 86 9? 4 19.9

2 94 87 97 1 3 20.1

4 7 2 7° 7° 26 16.

y

2 5 2 64

1 7 7° 7° 1
26 165

Months.
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Month?
N. S.

June

July

O
Uj

CO

Hours. Deg. Vahrerth. H

** 't

H ^
r? Eft

3 £>
r-t O >-t ro

* 3

, 00H ©.

3 Eft
r» Hi

*-t
ir>

3 S'

H
rr
r>
-i

3 •

Open Air.

*f 1
|

88 84 1 9° 1
6

l

l 9 -f

10 74 7 2 1 7 2 ! 23 |i6.8

2 6 7 7° |

68
|

68 ! 29
I

1 f-9

I 76 7 2 78 ' 2 3
|i 6.8

!

11
!
7 ° 70 1 26 1 6.

5

2 7 7

1

S>0 87 92 < 3 20.

1

1 96 9° 99 • - 20.6

4 ! 73 70 7 2 26 i6.f

10 73 68 68 i 29 if.9
"

28 6 <>7 64 ! 34 if-i

1 .90 87 92 1 2 20.

10 78 74 74 1
21 17.2

2 6 60 6

1

j
40 I14.2

1 7 2 70 70 i 26 ji6Vf

11
i

<^4, 62
1 37 1<+<>

f 8
i

<>7 64
1 34 <

1 T-

1

1 1

2 79 80 7 <S 12 1 8.6

10 64 62
| 37 >+.<>

8 f 6 3 60
J

62 40 14.2

2 100 90 |l02 2 '

|

20.7

1

1

.67 6l
|

63 39
|

14.4

12 6 7 2 7 °" 1
70 26

|
1 9 -f

1

1 1 83 76 I 84 18 117 7

C Months.

Editib



Months.

N. S.

Hours.
|

Deg. b'ahrenh. H H hi’
=r sv.

Days.
A.

Mer.

i

P.

Mer.

Officers

Teut.

Open
Air. Soldiers

i

Tent.

3 s
3 8 *

- 3

3 a
3 *

Open Air.

'

July

i

Aiigufi

12
1

H
1
69

[
62

|
63 37 14.6

x 3 7 71 64 34 if i '

I 83 73 19 * 7-5

IO 69 61 39 14-4 ;

1

6

7 67 6 3 66 36 14.8

I 88 82 9+ 9 19.

I I 74 ^7 7° 3 ° 15-7

l 9 8 72 68 68 29 16.

2 72 66 67 32 1 5-5

8 69 64 64 34 1 5 * 1

1

1

f8 54 57 48 J 3 -

2 3
1

6 68
1

78

1

1

72 88

IO <S+
1

60

28 8 7 1 1 79
i 78 S>3

1

1

70 66

3° 7 67 72

ii 80
1 98

1

1

7° 1 67

2 7 64 1 59
i 73 . 86

1

1

66
! 56 *

J

Months.



Months.

N. S.
Days.

Hours.
J

Deg. Fahrenh.
1

R.Societ.

Therm.
Edinb.

Therm.

k
•

k
•

In

a
Houfe.

»

SoldiersTent.

Open Air.

Auguft 4 J s
1
69 69

1
I 75 97

5 6 68 70

1

I 78 92

1

1

73
'

64

7 6 68 6 f

2 69 60

1

1

62 60

8 7 69 7°
•

I 80 96
IO 74 66

12 5 63 1

6

1

I 7+ 1

86

IO 7° 1
66

From July 23 d, the Obfervations were taken m
a Houfe, and a Soldiers Tent.



IV. Ageneral Methodfor exhibiting the Va-
lue of a?i Algebraic Expreflion involving

Jeveral Radical Quantities in an Infinite

Series-. Wherein Sir Ifaac Newton \r The-

orem for involving a Binomial, with an-

other of thefame Author
,

relating to the

Roots ofEquations,
are demonfirated. By

T. Simpfon I. R. S.

Read Jan. jo. A MONG all the great improvements,

which the art of computation hath

in thefe laft ages received, the method of feries may-

be juftly one of the mod conflderable j fince not only

the dodtrine of chances and annuites, with fome
other branches of the mathematics, depend almoft

intirely thereon, but even the bufmefs of fluents, of

fuch extenflve ufe, would, without its aid and con-

currence, be quite at a hand in a multitude of cafes,

as is well known to mathematicians.

It is for this reafon, that the celebrated binomial

theorem, for converting radical quantities into feries’s,

is ranked, by many, among the principal difcoveries

of its illuftrious author ; feeing, by means thereof, a

vaft number of fluents are found, that would other-

wife be impracticable : nor is there any cafe, however

complex, to which it may not be extended.

It is true, when two or more compound radical

quantities are involved together, the operation, by

having two or more feries’s to multiply into one

another,
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another, becomes very troublefome and laborious

;

and, what is worfe, the Law of continuation, where-
by a part of the labour might be avoided, is exceed-

ingly hard, if not impoflibe, this way to be difcovered.

In the following paper fomething is attempted to-

wards obviating the laid inconveniencies ; but whe-
ther the fuccefs has been anfwerable, I fhall not take

upon me to determine.

Problem I.

To find a feries exhibiting the value of i + -
J

n

xi+ - x i + -| x i + ^
&c. in Ample terms 5 x

being indeterminate, and <7, b> c, m, n, />, &c.

any given numbers, whole or broken, pofltive or

negative.

m n

Put il— l Jr
-J ,

W—l + || 5 y=i+
x
-

1

X? J
I + d

&C .

Alfo let A —uwy z, &c. (== the quantity pro-

pofed) .

Then, in fluxions, A — itwyz, &c. +uwyz,
&c. -j- nw yz, &c -}- u wy z, &c, &c. Which
equation, divided by the preceding one, gives

— = - 4-. - + —h - &c*

A » wy'z
But,
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m

But, fince u~ i -j- * we have /i=«xxi + - 5
a 9 a'

—-T

and therefore
u

u

mx *— * 1 + -

1

7)1X

a

1 !—- — ~ + -7 &c. bv Divifion.
a a z a* a* J

x . x z

a 3 ‘

And in the fame manner it appears, that

W
VJ

xx, ,

t i+j&c- &c-

Hence, our equation, by fubrtituting thefe values,
becomes

A
A

m
a

n

b

nix

a z

mx 2 MX-+ •" tn, j

frc.

x X
\
" ^ nx

b x
b> b\

a\
3

&c.

&e.

c c c* c\

&c. &c. &c. &c.

Put P= — + ? f &c.abed
71

^ ax + bx ^ c
z + dz &C'

d>
&

a

&c.
Then it will be

&c.

7
^
= x x + Rx z— Sx s 4- Xz*— Kx 5 &c.

Aflume
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Affiime A =A+ Bx+ Cx s

-f <£>*3+ &c.
let this value, with that of A, be fubftituted in the
laft equation : from whence, by comparing the ho-
mologous terms, there will come out
B—PA

2

cp _ TC—gB—RA
3

E _
ePcD—gC+RB—SA

4

F _ TE—gp+RC—SB+TA
f

r - ‘PF—SE+R'D—SC+TB—FA

&c.
Where the law of continuation is manifeft, and

where it is alfo evident, that the value of
(
A

) the

hrft term of the required feries, mull: be an unit

;

becaufe, when x—oy then the given expreffion be-

m n p
comes i xi xr =r. Q.E.L

Corol. i.

If a be taken = i, and n
, />, q, &c. each = o

;

then will P~m, R = m, And there-

fore

A= i

B—m
zQ—mB—mA

§
<B
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3 ID= 4* mA— mC-~ 2C
4 E — w'Z)—wC+ mB— — trfD — 3Z)

Confequently C = m.m— 1

T>
Cr.ni— 2

m.m— i.m—
2 p _ £x;a

—

^ __m.m— i.m— i.m—

3

2 - 1
' * “

i a. 3.4

ire.

Hence, in this cafe, 1 4- mx + m.m— 1 »
x x

4-

m.m— i.m—2 * » „ / j x n , ^ , » \

a:
3 C'T. ( = 4* Zv 4- Cat 2 ere.) =

2 *3

1 4- at] • which feries is the fame with that given

by Sir Ifaac Newton.

CoROL. 2.

If a be taken — *>
/3= 7, >= ire. and z= iHO C ~

then will the propofed expreffion be transformed to
m n p q

i~4- -I x 14-- x 14-Zl x 14- -1 &c'

rr* * 2 *X* O*

Alfo Z> =Wa 4“«/34_/>4-

4- n[6
x+py 2 +

7?= md 4- -Epy1+ &c.
&c.

m n

And confequently 14.“ xi+ r xi+ V xi-4-i
« zl z

t
<y

ire.
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ire. ss A-\- — 4- ~ 4- "5 &c. where A—i, B=z
z zz zi

=PAy C= ire. as before. Which equa-

tion or theorem anfwers in cafe of a defeending

feries.

COROL. 3.

Hence, if each of the quantities n
, J>, ire. be

taken equal to unity, and their number be denoted

by^j then will 14- — xi+

^

xi+2! xi+£ ire.
z z z z

^=A-{-S. + —
-2 -b —j &e. Which equation, multi-

z z z

plied by .s*, gives z+a x z-f/3 x z+y x 3+J ire.

—Azr+ Bzv- v+ Cz*-*+ cDz*r~i &c.

Whence it appears, that z—a xz—/2 x 2;—

y

x .3

—

ire. is = Az*— Bz ^-I + Cz Dz *-3

Where ^=i, B=PJ, C=2^Z^f, ®==

<PC-gB+R4 &c (as before) ; P being in this

cafe = fum of all the quantities a, (2, y, ire.

.£= the fum of all their fquares
\ R = the fum of

their cubes, &c. &c.

CoROL. 4*

Since «, (2 , y, are the roots of the equa-

tion, zv— Bz*- 1 + Cx*-Z — Dzv
ire. =0; it

D follows.
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follows

}
that, if P, C, £), E, &c. be given; the fum

of thofe roots (P) ; the fum of their fquares

and the fum of their cubes (P) &c. will alfo be

given from the foregoing equations : whence will be

had

*P=P
g=*+?B-iC

S^+TD—gC+AB—tE
7=—TE+QD—PC+d’P-b jF

where the law of continuation is obvious.

Thefe values are the fame with thofe given (with-

out demonftration) by Sir Ifaac Newton, in his Uni-
verfal Arithmetic, for finding when fome of the roots

of an equation are impofiible.

Problem II.

?n

m)

To find a feries exprefling the value of i+ -I
a

»
_ P . ?

. jc
2

|
. x 13

X I +-7- X I+ —
b c

1
<*4 >

m n

PC' X 2
j 9

By putting //=i + -| ,^=1+—
|

> &c. ; and

proceeding as in the laft problem ; there will be had

u mx x
,
x z x l

,

- = — X I—- — 7 &c.
u a a a a 3

w zitxx x z
,
iv* x6

j
LL X I — &C,

b bbz
fo

" &c. Whence,
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Whence, making*?=-, S
a ^ a* b a 1 c

A-\-Bx-\-Cx 1Jr
cDx z'\-Ex*, &c. to exprefs the fe-

ries fought, the feveral values of A, B,
<7

, D, &c.
will be exhibited by the very equations brought out

in the refolution of the preceding problem.

V. A Letter from George Bayly M. D. of
Chichefter, to Henry Pemberton M. D.
JP. R. S. &*c. of the Ufe of the Bark in

the Small-Pox.

fired a more particular account, is, as far as I have

been able to recolledt at this diftance of time, as

follows.

The patient, a gentlewoman of a fat corpulent

habit, and healthy conftitution, but 73 years of age,

was, on the 6 day of December 1742, feiz’d with

the common fymptoms of a fever, attended with

a fudden great lofs of ftrength ; fo that, being car-

ried to bed, flie was not able to fit upright in it

for the leaf: fpace of time, without being held up by

her affiftant.

Dear Sir,

Read Jan. 10.

1750. Thi
in

HE cafe I lately mention’d to you
in converfation, of which you de-

D 2 She
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She became afterwards delirious, and on the 4th

day vomited much, and puftules of the fmall-pox

appeared, which gradually became more numerous,

and increafed in bignefs. The puftules however were

large, diftind, and not in great number. She went
on well enough for three days from the firft eruption

;

the vomiting quickly ceafed, and we began to pro-

mife ourfelves that all danger would foon be over :

but on the 8 day the puftules were at a ftand, and

every thing went wrong : whereupon I order’d

•velicatories to be applied to the arms, and warm cor-

dial medicines in good dofes to be given, and often

repeated, in order to promote the growth of the puf-

tules, and bring them to maturation.

We proceeded two days in this method without

effed ; on the contrary the grew worfe
; and on the

10th day the puftules were every-where funk, and

in the face appeared quite dry and ftiriveled j fire

fvv allowed with extreme difficulty, had no remain-

ing ftrength, and feemed to every one about her paft

all hopes of recovery : I myfelf thought the would

not live a day, or fcarce 1 2 hours, longer. The
apothecary, who was her foil, feeing the extreme

danger of his mother, and how ineffectual my endea-

vours had been to raife the puftules, defired to know,

if I could think of any thing farther to anfwer this

purpofe ? I propofed to try, if he pleafed, the Cortex

Peruvianus
,
but without taking upon me to anfwer

for the event. He readily contenting, I prefcribed as

follows

:

Jpplicentur Empl. Veficator. Tibiis internis.

Corf .
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& Cort. Peruv. pulv . 3&- Serpent. Virgin, gr. iij.

Aq. Laid. alexit. P<eon. c. 3ij. Syr.
%

P<eon.

mar. 3 iij • M. f haujl • ?nox exhibend. et omni tri-

horio repetend.

Soon after taking the fecond draught Hie was plainly

alter’d for the better ; in 8 hours very much amended
j

and within 24 hours was freed from the mod: dan-

gerous fymptoms; the puftules, which had been funk

and wither’d, gradually rifing nearly from the time

of taking the bark.

She perfided in taking the draughts from the 10
to the 15 day, and took 28 in all ;

by the ufe of

which the fird pndules arrived in five days to perfect

fulnefs and maturation ; and a fecond eruption of

pudules fucceeded, which render’d her blind, and

were fo very numerous, that the matter of them almod
everywhere ran together, and formed large abfeeffes

underneath in various places : and though the dis-

charge from the ulcers was very great, yet (as if this

were not fufficient to depurate the blood) there arofe

all over the body a great number of boils, infomuch

that the whole furface of the body was, as it were,

one continued ulcer ; to cover and defend which,

three whole fheep-skins were employed fpread with

Cerat. de Lap , calamin. and daily renew’d for a long

time ; it being two or three months, before all the

ulcers were cicatrized.

Befides the above-mention’d effects of the bark, it

was obferved greatly to invigorate and fortify her

fpirits, during the time of giving it, which was no

longer than what I thought fufficient to bring the

matter

3
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matter of the ^udules to a proper digedion. But
this was not long enough to prevent a fecond fever,

which, I am inclined to believe, the continued ufe

of the bark would have done, or at leaf! have much
abated and diorten’d it. However, to guard again#
this fever, on the 15 day 8 ounces of blood were
taken away: die was likewife purged on the 16,

1 8, and 22. But, notwithdanding this method of
bleeding and purging, as far as her drength Would
admit, the fever came on and increafed.

I then tried her with 3 or 4 draughts of bark

:

but the fever not immediately giving way to this, I

was afraid to proceed with it farther at that time.

But the fever at length being attended with a Coma,

and other dangerous fymptoms, made me again doubt

of her recovery. „

This determined me to try the bark in earned

againd the fever, the extraordinary effedts of which
I had already experienced in the preceding dage oi

the difeafe. I therefore order’d a drong decodtion

of Corf. Peruv. Serpentar. Virgin. Croc. Coccinel.

which die continued to take once in three or four

hours for 24 days together ; during which time die

took 1 7 ounces of bark, and was thereby freed from

the fever intirely. After leaving off the bark, die

took 1
1
purges at proper intervals, and then left oft*

taking any more medicines, being recovered to a more
perfedt health than before her illnefs, and fo con-

tinued.

Give me leave to fubjoin the cafe of a healthy

young man, who, in July 1746, had the fmall-pox

by inoculation. The eruption came on at the right

time
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time ; but, three or four days after, in dreffing the

inciftons, three or four purple fpots were obferved

about them, which occafioned my being called in.

I took notice, that the puftules, which were very

numerous, were here and there livid, and in the

arms and thighs of a dark colour, tending towards

a mortification. Whereupon I immediately prefcribed

^fs. of bark to be given, and repeated once in three

hours
;
which was accordingly done for eleven days

fucceffively ; during which time he took 47 dofes

of bark, viz. in all, 3 ounces wanting half a drachm.

It was really wonderful to fee, how foon the bark

alter’d the colour of the puftules, brought them on
to digeftion, fupported the patient’s ftrength, pre-

vented a fecond fever, and carried him thro’ the dif-

eafe without the leaft difficulty,, or bad fymptom.

I am, &c .

VI. A Method of making artificial Magnet3

without the Ufe of natural ones
; commwii-

cated to the Royal Society hy John Canton,

M. A. <BP. F, R. S. 7b which is prefxed

the PrefidentV Report.

Read Jan. 17. 4 T a meeting of the Royal Society
J/S°-

fy, on Thurfday the 17 day of January

1750, the Preiident acquainted the gentlemen there

prefent, that Mr. John Canton, one of their mem-
bers, who had for a confiderable time, and with great

diligence,.,
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diligence, applied himfelf to the making of philofo-

phical experiments of various forts, had, among others,

attempted to convey a confiderable magnetic virtue to

bars of hardened fteel ; and that having therein fo

well fucceeded, as to be able to impregnate fuch bars

with this virtue, to as high a degree at leaf!:, as any

of the fame weight and dimenfions, which he had yet

feen or heard of ; and to as high a degree, as he ap-

prehended the fame bars were, in their prefent flate,

capable of being impregnated ; he was thereupon

ready at that time, and prepared, to lay fome ef his

experiments to this purpofe before the gentlemen

of the Society, and to fhew them the whole method
and procefs of his operation : whereby he could, in

about half an hour’s time, communicate to fix bars

of hardened fleel, at firft entirely deftitute of any

magnetic virtue whatfoever, the utmoft virtue they

were capable of receiving j and that without the me-
diation or affiftance of any natural loadftone, or of

any artificial magnet, to which any virtue had be-

fore purpofely and previoufly been conveyed.

The prefident then delivered to the fecretary the

following paper, containing, in Mr. Canton’s own
words, the whole defcription of his procefs, with the

directions he had drawn up, whereby any other per-

fon might readily perform the fame. After which

Mr. Canton immediately exhibited the main experi-

ment itfelf, as defcribed in his paper, together with

fome others : all which fucceeded greatly to the fatif-

fadtion of the company. But as he feared himfelf,

that he fhould not be able, by reafon of the concern

he was under in the prefence of fo many worthy

perfons, and for whom he had fo great a relpeCt,

either
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either to make his experiments to fo good an advan-
tage, as they might otherwife be made, or to give to

his bars the fame degree of flrength, which he had
formerly and frequently given to others of the fame
fort

5 he was therefore defirous to refer himfelf for

fuch particulars, to what the prefident of the Society

had already feen and taken minutes of, a few. days

before
j and who thereupon reported, as he faid he

could faithfully do, to the bed; of his judgment and
obfervation, the following fadts

:

That having been in company with Mr. John
Ellicot, of the Society, at Mr. Canton’s houfe in

Spital-fquare, Bifhopfgate-ftreet ;
he had there feen

him communicate the magnetic virtue, in the manner
deferibed in his paper, to fix bars of the dimenfions

therein mention'd, and weighing, one with another,

about an ounce and three quarters each, Troy weight.

That tliefe bars were at firft perfectly indifferent as to

either end of a compafs needle, but that they did any

of them, after their impregnation, lift by one of their

ends, ftrongly and diftinftly, full twenty-eight troy

ounces
j the whole operation of giving them their

virtue having taken up nearly thirty minutes.

That Mr. Canton had befides fhewn him at the

fame time two larger bars, each half an inch fquare,

ten inches and an half in length, and weighing nearly

ten ounces and twelve penyweight : and that thefe, as

he was informed, had been, mutatis mutandis,
impreg-

nated in the fame manner as the former. That he

had not indeed himfelf feen their virtue communi-
cated to thefe bars, but that he had feen a trial made
of their flrength, by which one of them had lifted

E in
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in his pretence, by one of its ends, feventy-nine ounces'

and nine penyweight.

That he had alfo been fhewn a flat femicircular

fteel magnet, weighing an ounce and thirteen peny-

weight : and that the fame had lifted before him, by

applying its two ends together to an iron wedge,

ninety troy ounces.

That he had likewife been told by Mr. Canton

at the fame time, in what manner the virtue might

readily be taken away from any of his bars, which
experiment he had alfo feen him put in practice.

And that Mr. Canton had moreover changed in his

prefence the poles of a natural loadftone, by placing

it in an inverted direction, between the contrary poles

of two of his larger bars, laid down at fome diftance

from each other, in the fame ftrait line continued :

and that he had even performed this, without touch-

ing the ftone with either of the bars, and only by
placing it, in the manner juft mentioned, between

their poles, at the diflance of about a quarter of an

inch from either of them.

A Method of making Artificial Magnets

without the ufe of,
andyet far Juperior to,

any natural ones .

PRocure a dozen bars ; flx of foft fteel, each three

inches long, one quarter of an inch broad, and

one-twentieth of an inch thick, with two pieces of

iron, each half the length of one of the bars, but of

the fame breadth and thicknels j and fix of hard fteel,

each

2
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£aeh five inches and an half long, half an inch broad,

and three-twentieths of an inch thick, with two pieces

of iron of half the length, but the whole breadth and
thicknels of one of the hard bars : and let all the

bars be marked with a line quite round them at one

end.

Then take an iron poker and tongs * (Tab. II.

Fig. i.) the larger they are, and the longer they have
been ufed, the better ; and fixing the poker upright

between the knees, hold to it near the top one of

the foft bars, having its marked end downward, by

a piece of fewing filk, which muft be pulled tight

•with the left hand, that the bar may not Hide : then

grafping the tongs with the right hand a little be-

low the middle, and holding them nearly in a verti-

cal pofition, let the bar be flroked by the lower

end, from the bottom to the top, about ten times

on each fide, which will give it a magnetic powar
fufficient to lift a fmall key at the marked end : which
end, ifthe bar was fufpended on a point, would turn

toward the north, and is therefore called the north

pole, and the unmarked end is, for the fame reafon,

called the fouth pole of the bar.

Four of the foft bars being impregnated after this

manner, lay the other two (Fig. 2.) parallel to each

other, at the diftance of about one-fourth of an inch,

between the two pieces of iron belonging to them,

a north and a fouth pole againfi: each piece of iron

:

then take two of the four bars already made mag-
netical, and place them together, fo as to make a

E 2 double

* Or two bars of iron.
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double bar in thicknefs, the north pole of one, even,

with the fouth pole of the other ; and the remain-

ing two being put to thefe, one on each fide, fo

as to have two north and two fouth poles toge-

ther, feparate the north from the fouth poles at

one end by a large pin, and place them perpen-

dicularly with that end downward, on the mid-

dle of one of the parallel bars, the two north poles

towards its fouth, and the two fouth poles towards

its north end : Hide them backward and forward

three or four times the whole length of the bar,

and removing them from the middle of this, place

them on the middle of the other bar as before
t

dire&ed, and go over that in the fame manner;
then turn both the bars the other fide upward, and

repeat the former operation : this being done, take

the two from between the pieces of iron, and

placing the two outermoft of the touching bars in

their room, let the other two be the outermoft

of the four to touch thefe with : and this pro-

cefs being repeated till each pair of bars have been

touched three or four times over, which will give

them a confiderable magnetic power, put the half

dozen together after the manner of the four (Fig.

3.) and touch with them two pair of the hard bars,

placed between their irons at the diftance of about

half an inch from each other : then lay the foft

bars afide ;
and with the four hard ones let the other

two be impregnated (Fig. 4.) holding the touching

bars apart at the lower end near two tenths of an

inch, to which diftance let them be feparated after

they are fet on the parallel bar, and brought toge-

ther again before they are taken off : this being

obferved,
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obferved, proceed according to the method defcribed

above, till each pair have been touched two or three

times over. But as this vertical way of touching a

bar will not give it quite fo much of the magnetic

virtue as it will receive, let each pair be now touched

once or twice over, in their parallel pofition between

the irons (Fig. 5.) with two of the bars held hori*

zontally, or nearly fo, by drawing at the fame time

the north of one from the middle over the foutli

end, and the fouth of the other from the middle

over the north end of a parallel bar
;
then bringing

them to the middle again without touching the pa-

rallel bar, give three or four of thefe horizontal ftrokes

to each fide. 1 he horizontal touch, after the verti-

cal, will make the bars as ftrong as they can poflibly

be made: as appears by their not receiving any ad-

ditional ftrength, when the vertical touch is given by
a greater number of bars, and the horizontal by thofe

of a fuperior magnetic power. This whole procefs

may be gone thro’ in about half an hour, and each

of the larger bars, if well-hardened *, may be made
to lift twenty-eight troy ounces, and fometimes more.

And when thefe' bars are thus impregnated, they will

give to an hard bar of the fame fze, its full virtue

in

!

* The fmith’s manner of hardening fteel, whom I have chiefly

employed, and whofe bars have conftantly proved better than any I

could meet withbefide, is as follows: having cut a fufficient quantity

of the leather of oil (hoes into very fmall pieces, he provides an

iron pan, a little exceeding the length of a bar, wide enough to

lay two fide by fide without touching each other or the pan, and

at Ieaft an inch deep. This pan he nearly half-fills with the bits of

leather, upon which he lays the two bars, having fattened to the

end
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in lefs than two minutes : and therefore will anfwer

all the purpofes of magnetifm in navigation and ex-

perimental philofophy, much better than the load-

ftone, which is well known not to have Sufficient

power to impregnate hard bars. The half dozen

being put into a cafe (Fig. 6.) in fuch a manner,

as that two poles of the
.
fame denomination may

not be together, and their irons with them as one bar,

they will retain the virtue they have received: but

if their power fhould, by making experiments, be

ever fo far impaired, it may be reftored without any

foreign affiftance in a few minutes. And if, out of

curiofity, a much larger fet of bars fhould be re-

quired, thefe will communicate to them a fufficient

power to proceed with, and they may in a Short

time, by the fame method, be brought to their full

Strength.

end of each a fmall wire to take them out by : he then quite fills

tbe pan with the leather, aH places it on a gentle flat fire, cover-

ing and furrounding it with charcoal. The pan being brought to

fomewhat more than a red heat, he keeps it fo about half an hour,

and then fuddenly quenches the bars in a large quantity of cold

water.
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VII. Aurora borealis, obfervata a Petr6

Gabrij
, J. V. D. Phyf. Aftron. et Math,

anni 1750, die 27 Febraarii,
Nov. St.

Read Jan. 24. B SERVAVI tempore ertino per-
1 75 °' rarum meteoron, qua? mihi aurord

borealis vifa, referens magnam lucem, eamque for-

mam iridis, principium fumens ab horizonte circa

orientem, finienfque ad horizontem circa occafum.

Culmen erat verfus meridiem zenith, et fere 80 grad,

fupra horizontem
;
(Tab. I. Fig. 2.) latitudo autem

prope verticem fere 2 grad, ad utramque extremita-

tem pergens quad cufpidatim. Medius arcus magnam
candidamque lucem emittebat, quae tamen ad limbos

et magis debilis et fubcoerulea apparebat.

Meteoron hoc decima vefpertina maxime vividum

confpicere, at vero poll horae quadrantem difculfum

erat. Quum autem fidera nodtem belle illuftrabant,

diftindte dabatur haec, quanquam debilius, quam qua?

extra arcum, tranfpicere.

VIII.
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VIII. Some farther Ohfervatiom on the Can.-

cer major
;
communicated in a Letter to

Mr. Kleine, Secretary of Dantzick, by

Mr. Peter Collinfon, F. R. S,

My dear friend, London, Jan. 1. 1750.

Read Jan. 24. A $ yOU feem to doubt, that crabs and
1/30

t \ lobfters call or fhed their fhefls, tho’

I am certain it is fadl and truth, I am dcfirous you
ihould be iatisfied from undoubted accounts, which
I have procured from my coufin Cooke, who lives

in the Ifle of Wight, where crabs are in great plenty,

and the fifhermen very honeft people, whom he has

known many years, and from whom and his own
obfervations is colledted the following account.

That the cancer ?najor
, and all fpecies of crabs,

caft their fhells, is certain
;

but at what feafon of

the year, or how frequently, is not exadtly to be de-

termined
j but it is believed to be annually at the be-

ginning of the fummer, fooner or later, according

to the greater or lefter ftrength of the crab.

If you obferve the fhell of this creature, you will

fee in the under part a future in the form of a cre-

fcent, which retains a part of the fhell of the fame
figure. At the time of calling the old fhell, this fu*

ture opens, and leaves a fpace fufficient for drawing

out the whole body
;

after which the thorax drops

its breaft-plate, and then the legs quit their crufta-

ceous coverings.

The carcafe now is left inveloped with a foft fkin

like wet parchment. In this helplefs flate it is inca-

pable
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pable of moving, but lies at the bottom of the fea,

between the rocks, until its new fhell acquires a dif-

fident hardnefs and confidence, fit for its defence,

and its limbs grow ftrong enough to bear its weight,

and carry it about, to perform its neceffary functions

;

whild the old fhell is left in two parts, that, which
cover’d the body, in one, and that, which cover’d the

bread and legs, in another.

It happens fometimes, that the died hardens pre-

maturely. In this cafe, the poor animal is made a pri-

foner, being fo cramped, that he cannot difengage

himfelffrom his hiding-place, till found by the fidier-

men, and fet at liberty by moving the dones from
about him.

It is furprifing to confider, how a creature can live

long confined without any aliment, and yet increafe

in its dimenfions. But that the crab will fubfid

without a fenfible decay in the fifhermens pen-pots *,

for the fpace of fome months, is very certain.

The more healthy and thriving a crab is, the

more frequently he cads his fhell. But, if he becomes
fickly, and wading, the old died remains on him,
until fuch time as he recovers drength and vigour to

cad it.

When the fidiermen take a crab, that is not in a

good condition, they return it into the fea, and often

mark it on the back with a diarp-pointed iron, or

top of a knife ; and this mark not only remains on

the old fhell, as long as it continues on, but is found

in the fame manner imprefs’d or ferrated on the new
F died ;

• t T
• r r

* Thefe are cages in the fea, made with willow-twigs to keep

the crabs in.
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Ihell j a very ftrange and furprizing phenomenon,
but I am affuied it is faCt.

If a crab receives a fmall wound in the very ex-

tremity of the claw, he generally bleeds to death,

or pines away by flow and infenflble leaking of the

vital moifture.

But if he receives any conflderable wound or hurt,,

that gives him pain, he inflantly throws off the offend-

ing member, and all is lafe (as I have obferved in a

former account) and a new limb foon fucceeds to make
it again perfect. The leg is always thrown off at the

fame joint ; the blood is flopp’d by the membrane,
that lines that articulation, contracting itfelf in the

form of a purfe.

If a crab be brought near the fire, he throws off

the legs, which feel a painful heat.

In like manner if a crab be thrown into hot water,

he cafts off all his legs together. For which rea-

fon, when they are to be boiled, they put them into

the pot in cold water, and let it warm very flowly,

until the creature gradually die.

Thefe, my dear friend, are the principal remark-

ables, relating to this animal j which being added to

thofe, which fome time ago you deliver’d to the

Royal Society, and publifhed in their TranfaCtions,

will go pretty far in the natural hiftory of this won-
derful animal.

I am, my dear friend, with much refpeCt andefteem,

Your affectionate friend,

P. Collinfon.

The lobfter cafts his fhell much in the fame manner
as the river crayfifh, which are a fpecies of frefli-

water lobflers.

IX.



C 43 3

IX. An Account of the Right Honourable

Horace Walpole Efq\ drawn up by him-

Read Jan. 24. A BOUT eighteen years ago, when

JL\. his majefty refided at Hampton-
Court, I was taken ill there with what was thought
to be a fit of the colic only, being fubjedt to that

diforder, when I was very young ; and the phyfician

treated me accordingly. When fome days after I was
got perfectly well, in making water one morning I

voided a ftone in the pot about the bignefs of a bar-

ley-corn, which without doubt had occafion’d, whilff:

it lay in the ureter
,
the colical pain, which I had felt.

From that time I was frequently troubled withfevere

fits of the fame pain, which lafled, until, by turpen-

tine clyfters, and other lubricating medicines, I had
brought away a ftone.

Being advifed at laft to drink a pint of whey turn’d

with cream of tartar every morning, and having fol-

lowed that method from the beginning of May to

November, at the end of two years, during which

time my pains frequently returned and ended in the

fame manner, I found myfelf at laft perfectly cured;

for, having continued to drink the whey yearly, I

continued free from thofe pains, voiding only at

* The fupplement of this cafe continued till April 17S 2 ’ WiH

be publifhed in thefe Tranfa&ions, as read before the Society

June 4, 1752.

April 1750.

F 2 times
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times fome red gravel, till 1747. In the fpring of
that year, whilft I was at a friend’s houfe in town to

dine there, having a need to urine, 1 made, inflead

of water, what was almofl pure blood
; and fo from

time to time almofl all that year, I was often call'd

upon to make water by very fhort intervals, which
was more or lefs difcoloured, and feldom very clear,

and frequently attended with great pain and fome
gravel. That whole year, until the next fpring, I

took variety of things of a lubricating and cooling

nature, which it is unnecelfary to particularife, without

any good effeCt. The next winter in town, I found
I grew daily worfe

;
and altho’ I did not always make '

bloody or coffee water, yet my provocation to urine

was more frequent, which, after an hafly gufh of a

fpoonful of water, fuddenly flopp’d, with exceffive

pain, and it was attended with a tenefmus
,
and an

irritation at the end of my yard. Mr. Ranby, the

furgeon, and Mr. Graham, the apothecary, having

often vifited me, and having had conflant accounts

of my diforder, and the fymptoms, that accompanied

it, both declared, that there mufl be a flone in my
bladder. I was willing to be probed

;
but as I had

no thought of being cut, Mr. Ranby declined under-

taking that troublefome office, being perfuaded, with-

out the trial, that I had a flone in my bladder.

Lord Barrington, hearing of my complaint, was fo

good as to fend me, I think, the 5th volume of the

Scots Medical EJfays containing Dr. Whytt’s account

of the good effeCt, which taking of foap and lime-

water had had in cafes fimilar to mine
;
with inge-

nious reflections and directions relating to that cruel

dileafe, and the remedy for it. I read them with

great
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great fatisfadlion, and would have immediately fallen

into that method ; but my relations, touch’d with
the fatal effedts, which Dr. Jurin’s lixivium had had
upon the late lord Orford, would not fuffer me to

follow my own inclinations.

While I had a fevere fit upon me, I was vifited by
the earl of Morton, who, upon hearing what was
my diforder, gave me an account of the powerful

benefit and entire cure, which Mr. Summers had
found in voiding the flone, that had tormented him for

many years, by adding lime-water to the foap, which
he had taken for fome time without any fuccefs.

This example, by the encouragement of Mr. Gra-

ham, my apothecary, fix’d my refolution to follow

that method ; and accordingly before I left the town,

I often perus’d Dr. Whytt’s effay relating to the

ftone.

In March 1747-8. I began at firft with taking

every day halfan ounce of Alicant foap, made up into

pills with the fyrup of marfhmallows, and drank up-

on it about a pint of lime-water made of oyfter-

fhells ; mixing a fpoonful of milk with it, and drink-

ing a fpoonful after it, to take away the naufeoufnefs

of the tafle.

Upon the road, as I went into the country in May
1748, I had a molt fevere fit at Newport, making
bloody water, .with frequent interruptions at fhort

intervals, attended with violent pains, which conti-

nued upon me to fuch a degree, that I could not

endure the horfes to go more than a foot-pace for

above 70 miles, until I came home.

After my arrival there I was tolerably well for

fome days ; but the leafl motion in a coach, or even

in
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in walking, brought the diforder upon me. I was
always (which is very remarkable) entirely eafy,

when I lay in bed, but was obliged, when I got up,

to take my couch ; and could not venture to move
from thence, but upon necelfary occafions. In the

mean time, I continued to take the foap and lime-

water, which by degrees I increaled fo far, as to take

at different times an ounce of foap, and three pints

of lime-water, every day, obferving a very regular

diet. After fome months I found myfelf extremely

eafy in my ordinary motions; but I never ventur’d to

walk far, nor go at all in a wheel-carriage, keeping

myfelf as quiet as I could, until I fhould be obliged

to go to parliament.

Juft before I left the country, Mr. Ranby made
me a vifit ; and altho' I had felt no pain nor fym-
ptom of my difeafe for fome time, he advifed me not

to hazard going to town by any means, unlefs it were

in a litter. However, having caufed an eafy voiture

to be made, I undertook the journey in it the 20 of

November 1748. which was regulated by the horfes

going no fafter than a gentle walk, and but twenty

miles a day.

The cold weather, and the tedioufnefs of creeping

fo flow, made the coachman fometimes fall into a

trot, which I perceived, but finding no inconvenience,

did not check his pace. The fet ftages were ob-

ferved, but the laft two days, and particularly the laft

day, the coachman drove from Harlow to White-
chapel as full a trot as the horfes could well go at any

time ; and I felt not the leaf! diforder. I took a

chair at Whitechapel, and all that winter made ufe

of nothing elfe, and continued extremely well ; but,

about two months after my coming to town, I found

fome
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fome fmall uneafinefs in making water, and in two
or three days I voided with my urine fomething of a
flat fhape about the bignefs of a filver peny, cover’d

with a foft white mucus, which, when it was dry,

was plainly of a ftony fubftance j and after that have

never been troubled with the leafl: fymptom of that

cruel diforder ; and I found myfelf fo well in the

country laft year, that, contrary to the advice ofall my
friends, I undertook in my coach a journey toChatf-

worth in Derbyfhire from my houfe in the country,

at leafl: 160 miles, to pay a vifit to the Duke of

Devonfhire, the horfes going as round a trot as they

could conveniently, according to the road j and the

laft io or rather 1 5 miles, from Hardwicke to Chatf-

worth, a moft rugged and rocky way, we neither

fpared ourfelves nor our horfes ; and the great fhocks

upon the ftones broke the fprings of my coach, but

gave me not the leaft uneafinefs, and I have ever

fince continued with refpedt to my former diforder,

as well as ever I was in my life ; but I have now-
and-then voided, after I have fat a great while in

the Houfe of Commons, fome red gravel.

As I never perceived, that I voided during my ill-

nefs any flecks of a ftone, befides that one, which l

have mentioned above, and was never fearched by an

inftrument ; I can no otherwife pronounce it to be the

ftone, unlefs by the fymptoms, which I felt, and the

judgment of the furgeon and apothecary, who at-

tended me, from thefe fymptoms. But it is very

remarkable, as I faid before, that I never felt

thofe fymptoms, while I lay in bed, and not to

fo great a degree upon my couch, as upon my
legs ; which looks as if the pofture made a great

alteration. And that methinks could not be the

cafe.



[ 48 ]

the cafe, if I had been troubled with only a fcorbu-

tic corrofive humour. I mud: leave it to the learned

in phyfic, to make what conclufions they think fit

from this true hate of my cafe. I think I remember
in fome of Dr. Whytt’s obfervations, that if the me-
dicine would not break or bring away the ifone, it

might cover it with a foft velvet coat, fo as to blunt

the edge of it, and keep it from vulnerating any part

of the bladder. This may probably be my cafe, if I

have hill a hone there
;
and therefore I continue to

take daily a third part of the foap and lime-water,

which I ufed, when I took the full quantity.

X. ExtraEl of the Obfervations made in Italy,

by the Abbe Nollet, F. R. S. on the Grotta

de Cani. Tranfated fro?n the French by

Tho. Stack, M. D . F. R. S.

Read Jan. 24./ y
\ HIS cavern, known fo long a time,

I/5
°'

J_ and celebrated by fo many writers,

was probably called La Grotta de Cani, becaufe it is

commonly on this fpecies of animals, that experiments

are made for the curious, who viht it. It lies in the

tide of a little hill on the eahern border of the Lago
di Agnano, between Naples and Pozzuolo. It is not

luffer’d to hand open, but is under the care of a man,

who, at about an hundred yards from it, keeps a

natural hove *, that is, a fmall building, level with

the

* Stofe di San Germano.
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with the ground, divided into five or iix -rooms,

which are fo hot from the nature of the foil, that

patients go thither to fweat by order of the phy-
sicians.

The grotto, of which I am to give an account, is

not dug into a rock, but into a fandy earth, which
however is of fufficient tenacity and confidence to

keep together without tumbling down, tho’ the fides

or walls are cut perpendicular. It is fomewhat
more than three feet wide, near two toifes{or twelve

feet) long ; five or fix feet high at the entrance, and

a little lefs than three feet at the inner end. •

Tho’ the ground is a little Hoping from within

outward, and much more fo from the door to the

road, which is about five yards from it, and runs

along the foot of the little hill
j
yet one walks di-

redfly into it, as upon level ground, without the af-

fidance of fteps to go up or down : which thews, that

the Hope is pretty even from the bottom or inner end

of the grotto to its mouth, and from thence to the

road. The knowlege of this particular is neceflary

for better comprehending what I have to fay in the

fequel.

When a perfon places himfelf at the didance of

fome few dcps without fide, and doops fo as to have

the eye nearly on a level with the ground of the

grotto, newly opened, and well illuminated, he fees

a vapour within it, pretty much like that, which ap-

pears over a chafing-difh of red coals, but with this

difference, that it is more fluggifh and heavy ; for it

does not rife above five or fix inches high. This

fluid, which is hardly vifible, and feems fo fubtil to

the eye, fpreads regularly, and feems to effedt an

G asquilibrium.,
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equilibrium, as if it were a liquor : its furface, mucff
better terminated than that of other vapours, ba-

lances vifibly under the air, as if thefe two lubftances-

were unwilling to intermix.

I entered the grotto, and found the ground moifi;

and I was allured, that that was its ufual flate. This
moifture is obfervable likewife all around the Tides,

to the height of ten inches, and no more. Of this

you may eafily judge by the colour of the earth,

which in that part is browner and fofter than any-

where elfe. And yet this moilture never increafes to

the degree of forming any drainings, or even the

lead; vifible drops. Nor is there any faline efflo-

refcence to be perceived, as is Teen on the walls of

the ftoves above-mentioned. After having flood up-

right fome minutes, I could remark nothing more
than a flight earthy fmell, like that which commonly
prevails in fubterraneous places, which have been kept

diut. But I felt about my feet a gentle warmth,

which Teem’d to rife about the Tame height with

the vapour already mentioned. In order to be cer-

tain of this, I put down my hand, and had the Tame

fenfation as if I had thrud: it into the deam of boiling

water, at eight or ten inches above the evaporating

velfel. From another immerlion of my hand, which
laded about a minute, it contracted neither fmell nor

tafte, that I could perceive by applying it to my
nofe, or laying my fingers on my tongue. A Tmall

thermometer, graduated according to M. de Reaumur’s

Tcale, which I left on the ground in the grotto Tor

above half an hour, marked 29 degrees above the

freezing point. It would probably have rifen higher,

if the door had not been left open. For, when I made
this
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tliis experiment, the heat of the exterior air Was
hardly 18 degrees.

I went out of the grotto, and having kneeled down
at fome few fteps diftance below the entrance, in

order to examine the vapour a fecond time, I ob-

ferved its waving motions under the air, better than

the firft time ; becaufe now both thefe fluids had

been put in agitation juft before. I had fcarcely

been fome moments in this pofture, when I felt in

my legs and left-hand, which I had laid on the

ground to fupport me, a heat like that, which I had

remark’d in the grotto, but weaker. I retir’d a lit-

tle tideways, bowing down my head fo as to view

the furface of the earth almoft horizontally, and very

diflinCtly faw a vapour fimilar to that of the grotto,

but not rifing fo high, and feeming to glide along,

and follow the flope of the ground.

Hence I conjectur’d, that this fluid, too heavy to

rife more than five or fix inches, without being con-

fined on every fide, fpread itfelf from the cavern,

where its fource lay, into the places below it ; and

that it was difiipated there, either by being divided

into a large fpace, or by yielding to the agitations of

the air. I imagined further, that the ground adja-

cent to the grotto might poflibly exhale this fluid,

which I perceived, as well as the grotto itfelf, only

With the difference of more or lefs. The warmth,

which I felt in my hand, while I kept it on the

ground, render’d the laft of thefe conjectures very

probable ; and the firft was converted into certainty

by the following experiment.

It is a conftant cuflom to entertain the curious,

who vifit the grotto, with a well-lighted flambeau,

G % which
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which is extinguish’d as foon as it is thrufl into the*

vapour. I made the experiment Several times my-
felf, and I always faw the flame perifh without

noife, without that fort of hiding, which is heard

when an ‘ignited body is quenched in water, or any
other fubflance that contains a great deal. In exa.-

mining this phenomenon, I dil'covered another not

lefs curious. The thick Smoke, which appeared

immediately after the extinction of the flambeau, re-

mained floating on the vapour ; and, being lighter

than it, but heavier than the air above it, it Spread

between both, and moving outward flowly at firft,

and afterwards quicker, becaufe the Hope grew
greater, it plainly indicated the motion and direction

of the fluid, that carried it along.

Ifany one ask, why this Smoke did not afeend into

the air that was over it, and whence proceeded that

degree of gravity fo unufual to Smoke ? my anfwer is,

that probably it proceeded from the vapour, in which
the dame had been Smothered. One may imagine,

that thefe two fluids, being better adapted to mix
with one another than with the air, were blended to-

gether towards the Surface of the vapour
; and that

the fmoke, tho’ dill the lighter of the two, retained

weight enough to remain floating under the Surface

of the air.

The vapour of the grotto is not the only one,

that has been Seen moving thus under the air, and

Spreading from its Source into lower places. After

great eruptions of Vefuvius, the ditches, cellars,

cifterns, and wells, in the neighbourhood of the

volcano, and chiefly near the places where the lavas

flopped, are Sometimes found full of a Sort of



[S3]
mofeta * or damp, which much refembles that of the

grotto, excepting that it is not permanent : but while

it lafts, people obferve, that, after having filled the

place of its fource, it overflows, runs into lower

grounds, and flops in places, that have any cavities

;

as water does, when a bafon is too full -j~.

After the experiment of the flambeau, that of the

dog was performed before me. The keeper of the

grotto took the two fore legs of the creature in one

hand, and the hind legs in the other. He went into

the grotto, in the middle of which he laid him upon
his fide, and held him down : immediately the dog
ftruggled to get loofe, or at leaft to raife his head out

of the vapour : he panted, as if his breath failed him

;

rattled in the throat and fnorted, as if to throw out

fomething, that he did not care to fwallow. After being

thus tortured for three minutes, his ftrength failed him,

and he lay quite motionlefs. He was immediately

carried into the open air, of which he drew in long

draughts, as a perfon recovering from a fainting fit.

In the fpace of two minutes he was able to get upon
his legs', and feemed to be in his natural ftate. This

dog was young, vigorous, of a middle fize ; and his

mafter allured me, that he had ufed him for the like

experiments almofl: every day for above fix months
pafl:.

I took a cock, and having carried him into the

grotto, I plunged his head into the vapour. Scarce-

ly was it in, when he ftrained to vomit. And
indeed, the food, which he had taken fome minutes

before.

* Mephitis
,

a deadly or very dangerous exhalation,

t Neapol. fcient. acad. d< Vefuvii conflagrationt commentarias?

tap. 6 ,
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before, came up in abundance into bis mouth : he was
fuffocated all at once beyond recovery.

To the fame trials I put feveral frogs fucceflively,

juft caught on the borders of the lake. In three or

four minutes they were all ftupefied, and remained

almoft without motion : but altho’ I left them in that

condition above a quarter of an hour, they foon re-

covered upon being removed into the open air.

Large flies, a beetle of that tribe calledfcarabai

fiercorarii, and fome butterflies, which I treated in

the fame manner, were longer without giving any

figns of their fuffering, and they came to life after a

fyncope of longer duration.

By thefe two laft experiments I found, that rep-

tiles and infedts hold out againft the effects of the va-

pour longer than other animals. I contented myfelf

with having obferved this twice; becaufe Father La
Torre *, who aflifted me in making thefe experi-

ments, allured me, that he had fully convinced him-
felf of the fa<ft, by a feries of experiments, which
he had made the preceding year with M. Taitbout,

our conful at Naples. And indeed, M. de Reaumur
having been pleafed, after my return, to give me the

refult of thole fame experiments, which had been

put into his hands, I faw, that a toad refilled near

half an hour
;

that a lizard was not dead at the end

of an hour and a quarter, and that a large grafs-

hopper ftirr’d in the vapour, after being more than

two hours in it.

Wherefore

* A Somafchian frier, profeflor of philofophy, and corrcfpondent

ef the academy of fciences.
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Wherefore it cannot be doubted, that this vapoiir

is capable of taking away the life of an animal. If

experiments had dilcover’d to us any peftilential qua-

lity, any fecret poifon in it, doubtlefs we ought,

with moft authors, who have treated of mofeta’s , to

range it among thofe deadly exhalations, whofe bad

effects are felt, before they can be forefeen ; becaufe

they do not ftrike our fenfes by any difagreeable

fmell, or any other quality proper to infpire miftruft.

But it is not by the bare extinction of animal life, that

ajudgment can be formed of them, inafmuch as this

effeCt may equally proceed, either from a fubftance,

that aCts by deftroying or infeCting as a poifon ; or

from a fluid, which takes the place of another, whofe
functions it is not capable of performing. It is rather

by examing the vapour itfelf, with a view to know its

nature, or at leaf! fome of its effential qualities
; and

in this view it was that I profecuted my experiments.

Having cut a fheet of blue paper in two, I laid

one half of it on the ground in the grotto, and let it

it lie there near half an hour. When I took it out, it

was fomewhat warm, it had contracted no moiffure,

and its colour, compared with that of the other half-

fheet, which I kept in my pocket, underwent no
other change than a flight caft inclining to violet.

I placed a water-glafs, with the mouth down-
ward, at the bottom of the grotto, and left it in

that fltuation long enough to have reafon to think
r

that the vapour had well filled it. I then turn’d it,

and fet it on its bottom, without taking it out of the

vapour, and then poured fome fyrup of violets into it,

but I could not perceive any change, of colour in the

fyrup.

The
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The effedt was the fame, when I poured off this

fame fyrup into another glafs, upon fome of the earth

frefh taken from the fame fpot.

I foaked a linen cloth in very ftrong vinegar, and
having tied it to the end ofmy cane, I put it into the

vapour of the grotto
; but tho’ I held' it there above

three minutes, I faw no fign of fermentation.

It came into my mind to try, if the fmell of vinegar

might not be capable of fecuring an animal againft the

ill effects of the vapour. I wrapped the fame piece

of linen round the mouth of the dog, which had
ferved for the former experiment, and feemed now
not to feel any of its effects j

I wrapped it, I fay, fo

as that he might breathe freely
;
and while his ma-

iler kept him lying down in the grotto, I held a

fponge imbibed with vinegar to his nofe. But all this

did not prevent his having the fame fymptoms, and
in the lame fpace of time, as in the former trial.

And he recover’d in the fame manner, when he was
removed into the open air.

As we had paffed part of the day in the SrljCitara>

our fhoe-buckles, which were of
(
tombac

)
yellow

metal, had conhderably changed their colour. I was
forry, that I had not fome pieces of the fame me-
tal poliflied, to throw into the vapour of the grotto,

in order to fee, if we might not difeover fome arfeni-

cal quality in it : but Father La Torre, to whom I

intimated my concern, told me, that that was one of

the experiments made by M. Tailbout j and that the

metal, after a confiderable fpace oftime, ftill appeared

of the fame colour as before.

A moment afterwards I found on the ground a bit

of leaf-brafs,which I had made ufe of above two hours

before,
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'before, for fome electrical experiments : but either it

had not changed colour at all, or the difference, if

any, was not difcernible.

By thefe experiments, we do not fee pofitively

what this fluid is, which quenches flame, and kills

animals in the Grotto de Cani ; but in my opinion

we learn pretty well what it is not. We may fay

with great probability, that it is neither fulphureous,

nor arfenical, nor alcali, nor acid, to the degree of

being dangerous, or of doing fudden mifchief by any

of thefe qualities. Befides, it makes no impreflion

on the fkin of the hand ; which might make one

believe, that it would make none on the face, eyes,

tongue, or perhaps on the internal parts of the body,

if it were convey’d in only by the fame ways with

the food. But let us not hop at conjectures : here

are faCts, which anfwer thefe quehions.

Embolden’d by all the experiments above-recited,

and by the inferences^ which I drew from them, I

thought I fhould not commit an imprudent aCtion,

in plunging myfelf into the vapour, with the pre-

caution however of not breathing it, and of haying

but very little time in it. I kneeled down in the

grotto, and leaning both my hands on the ground, I

bowed my face forward to within two or three inches

of the bottom; keeping my eyes open, my tongue a

little way out of my mouth, and holding my breath

for a moment.

In this firh immerflon I felt a touch pretty much
like that of boiling water containing fome fait; which

inhantly made me fhut my eyes, by a motion natu-

ral to that organ, when any thing but quiet pure air

hrikes it. But it was not attended with any painful

H impreflion.
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impreffion, or any fort of tafte on my tongue, which
remain’d uncover’d all the time I held my face down,
which was three or four feconds.

The more I ftudied the vapour of the grotto, the

lefs I found it capable of adting as a poilon. I per-

fuaded myfelf, that one may make an animal fwallow

fome of it with his food, without endangering his

life : and to be certain of this, I gave fome bread,

foaked a long time in the vapour, to a chicken, which
eat it without reludtance, and fhew’d no figns of be-

ing incommoded thereby.

As I was on the point of quitting this famous
grotto, never to fee it more, in all probability, I was
very defirous, that nothing might be forgot, that could

be done there. I was refolved in particular not to

omit certain trials," of which one cannot form a right

judgment, without having adtu ally made them; and

which I would not afterwards prefume to require

from the complaifance or zeal of a correfpondent.

I took a lfrong fancy to breathe this vapour myfelf,

which had hitherto been one of the chief objedts of

my inquiries. Doubtlefs this would have been a

blameable rafhnefs two or three hours before : but

whofoever will recolledt all the experiments preceding

it, efpecially that of the chicken, and the example, r

fo often repeated, of animals plunged into this vapour,

which are never fuffocated therein fuddenly, and feel

no ill confequences from what they fuffer’d in it,

will fee, that at mod I expofed myfelf to breathe

once difagreeably ; and accordingly that was all, that .

happened to me. Having advanced my face to the

very furface of the vapour, I attempted to take in

breath gently. I was fenfible offomething fuffocating, >

much
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much as when a perfon has his mouth near a large

tube of a hot brafier, or when he goes into a very
hot and moifl dove. I alfo felt a flight acrimony in

the throat and nofe, which made me cough and
fneeze. But this trial, which I mull own was of
fhort duration, occafioned neither ficknefs at domach,
nor head -ach, nor any other inconveniency. It con-
firmed me more than ever in the opinion, that this

vapour had none of thofe venomous or pedilential

qualities, which are attributed to mofeta's,
tho’ it is

claffed among them by feveral authors.

For my part, when I conlider the quicknefs of its

action, I fee nothing in it but a fluid, the nature of

which is indeed unknown to me, but which is fpe-

cifically heavier than the air, and does not eafily mix
with it. And this I take to be fufficient to account

for the effects, that are obferved in the grotto.

It is well known, that the air is, for land-animals, the

only proper fluid for refpiration ; and for this purpofe it

mud have a certain degree of purity and denfity. A
quadruped or a bird would foon perifh for want of

breath in the beft and mod wholfome water ; and

nobody could live long in a very thick fmoke, tho'

it were that of burnt draw, or any other more in-

nocent matter ; he would foon be fmother’d in it.

The fame thing may be faid with regard to flame

;

it extinguishes necefiarily, when it is deprived of air

;

no other medium fuits it. Now, of what nature fo-

ever the vapour of the grotto may be, from the

moment we are certain, that it is not air, or that it

is not an air like that of the atmofphere, it is eafy to

fee, why animals cannot breathe it. They perifli in it,

not as poifoned, but barely are drowned in a fluid in-’

capable of fupplying the place of the air, which they

H 2 want:
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want : and it is the fame with regard to the lighted

flambeau.

Several rearfons render this explanation plaufible.

Firfi, we have feen, that the animal?, which fuffer’d

moft in the grotto, recover fpeedily and certainly, upon
being carried into the air before they are quite dead.

If the fymptoms which they have undergone, pro-

ceeded from a matter, which had injur’d fome noble

part, infedted the mafs of blood, or flopp’d the courfe

of the fluids by fome contraction or irritation excited

in the folids j ought not the evil to lafl, in confe-

quence of what was done, until the body were quite

cleared of this matter ? They no longer throw the

animals into the lake, after taking them out of the

grotto. It was a vulgar error of long {landing, but

now entirely banilhed, to believe, that that water was
to be their antidote. It would rather give the finifih-

ing flroke to drowning them, if they were put into

it, and had not flrength enough to fwim, and hold

their head above water.

Secondly, a fort of refemblance is obferved between

the animals, that fuffer in the grotto, and thofe, that

are confined in an air extremely rarefied. It is well

known, that reptiles and infedls die with greater dif-

ficulty and more flowly in the exhaufled receiver of

the air-pump than quadrupeds and birds : with re-

gard to thefe lafl especially I have frequently ob-

ferved, that, when they are employ’d for the experi-

ments of the air-pump foon after feeding, they perifh

in an inflant, in framing to vomit. All this has a

good deal of refemblance with what I have above

related of the cock, frogs, lizards, beetles, flies, £?c.

which were confined in the vapour of the grotto.

Thirdly,
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Thirdly, in fine, I have been informed by ivir.

SerraOy fecretary of the Neapolitan academy of fci-

ences, by Father La Torre, and feveral other learned

men of the country, that in the diffcdtion of animals

fuffocated in the grotto nothing remarkable was ob-

ferved, excepting that the lungs were a little too flac-

cid or collapfed ; a ftate fimilar enough to that of an

animal dead purely for want of air.

However, this teflimony is not to be confounded

with what the fame M. Serrao relates of the effects

of certain mofeta's, which were feen for fome time in

the neighbourhood of Portici, after the eruption of

Vefuvius in 1737. Altho’ thefe dangerous exhala-

tions refembled that of the grotto in many refpedts,

yet they differ’d from it in feveral others : they were
colder than the air of the atmofphere commonly is

in fummer ; they turned the flefli of animals livid,

that were kill’d by them} they gave a bad tafte to

water. Neverthelefs, by attentively perufing the ex-

amination * made of them, we find much reafon to

believe, that if thefe tranfitory or accidental mofeta's
had any bad quality more than the vapour of the

grotto ; it was not fo much by that quality that they

were either mortal or offenfive to animals immerfed

in them, as by reducing them to an impoflibility of

breathing their proper element.

* See chap. 6. of the work above-cited,

XL
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XI. A Letter from the Rev. Patrick Mur-
docke, F. R . S. concerning the mean Motion

of the MoonV Apogee, to the Rev. Dr.
Robert Smith, Mafter of Trinity College

Cambridge.

Reverend Sir,

Head Jan. 31.
‘

»r AST fummer, when I was to pay
17S °'

1 J my refpe&s to you at Trinity Col-

lege, I gave you fome account of the warm difpute,

then lately arifen between Mr. de BufFon and Mr.
Clairaut, two eminent academicians at Paris j the

latter pretending, that the Newtonian law of attrac-

tion is inconfiflent with the motion of the moon’s

apogee; and that its quantity ought not to be ex-

preffed by ~ of the difiance, but by two, or perhaps

more, terms of a feries, as — + -7. Which new doc-
7 x x*

trine Mr. Clairaut had got inferted in the memoirs
of the academy, and Mr. de BufFon had followed him
dole with another memoir, confuting it.

When I firfl heard of this controverfy, it was im-
poffible to judge of the validity of Mr. Clairaut’s rea-

sons, becaufe he kept his calculus a profound fecret.

But an abfurd confequence of his new law of attrac-

tion occurred to me, as foon as Mr. de BufFon men-
tion’d the thing, that, “ if we fhould put the at-

“ tradiion, exprefs’d by his two terms, of an afFumed
u quantity G

f
and refolve the equation, there would

4
u

necefFarily
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u neceffarily arife two different values of the diftance

“ x, for the fame attra&ive force.
3 ’

Sufpedting therefore, that fome error muff have

llipt into Mr. Clairaufs reafonings (as he himfelf

afterwards found there had) I refolved to try, whe-
ther, by an arithmetical calculation, from Sir Ifaac

Newton’s propofitions only, the motion in queftion

might not be accounted for.

The refult of this inquiry I ffiould have taken the '

liberty to fend you before now, but that, other things

intervening, I did not think of revifing and tran-

fcribing it, till lately; that Mr. Walmefley having

made me a prefent of his ingenious treatife on the

fame fubjedt, it appears, that, however Mr. Clairaut’s

hypothecs is given up, yet a notion ff ill prevails, as if

Sir Ifaac Newton’s propofitions, concerning the mo-
tion of apfids, were mere mathematical fictions, not

applicable to nature.

How far I have fucceeded in fhewing the contrary,

is now fubmitted to your judgment. . And I, at the

fame time, embrace, with pleafure, an opportunity

of profeffing myfelf, with the higheft refpedt,

Sradifhall, 6 April,

1750 .

Reverend Sir,

Your moft obliged, and

moff obedient humble fervant,

Pat. Murdocke.

Of
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Of the mean motion of the moon's apogee, accord-

ing to Sir Ilaac Newton.

The rule given by Sir Ilaac Newton, in the 9 feCtion

of his firlt book, is to this purpofe: Tab. Fig. 3.

1. That, fuppoiing the common law of attraction,

and that a central body T attracts the body P, revolving

round it in an orbit nearly circular, with a force as

unity ; if to this be added a conftant force, whofe
ratio to the former is expreffed by r; then the angu-

lar velocity of the body P, in an immoveable plane,

will be to its angular velocity, reckoned from the

apfis of its orbit, in the fubdupiicate ratio of 1 -f-c to

i-j-ac, or as f/' tf- to unity. And therefore, if A
i4-<k

reprefents any arc deferibed by the revolving body in

an immoveable plane, A x If will be the cor-
r

1 -fc

refponding arc in its orbit, reckon’d from the apfis.

And their difference A x — » will be the
1

grefs of the apfis.

But if the force of the central body T is diminifhed

by fome conftant force as c, then the fign of c is

changed in thefe expreflions
; and the direCt motion

ofthe apfis will be Ax 1

—

(/

2. And hence, if fome foreign variable force, added
to, or fubtraCted from, the central force of attraction,

produces a given motion of the apfis,
retrograde or

direCt
; it is eafy to find a conftant force as r, which

fhould fi^ fume motion.

3. T-
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3* Let 5 reprefent the fan, at an immenfe diftance,

*T the earth (fuppofed, for the prefent, at reft) P the

moon’s place in her orbit ADBC
,

in which C, D,
are the quadratures, A, B ,

the fyzygies : then if PIC,

parallel to AB
,
and cutting 2 C in Z\, be produced

till KL is double of PK ;
and LAZ parallel to P7

meet AB produced in M L

M

and APT will rcpre-

fent the difturbing forces of the fun, by which the

moon is urged in the directions PZ, MT. See Prin-

cipe lib. i. prop. 66. and lib. iii. p op. 25, 26.

And if PR is made perpendicular to LM, the

force MT (hall be refolved into two forces as RT
and MR ;

whereof the latter, AIR, taken from LAI,

reduces the difturbing force, in the direction P'J,

to their difference LR.
4. Put now P T (z=zLM)= 1 PK, tlie fine of the

arc PC—s

:

and then TM (=PP=3 s) : MR :: 1 : r;

that is MR= 3f,
an 1 LR, the difturbing force in

the direction PP, is as 1—

3

j\

When Cp, the moon’s diftance from the quadra-

ture, is an arc of 3
5-° 15' 52

v
,

in which cafe 1—
33

z=o, l and r coincide j
and the difturbing force

vanifhing, the line of the apfids becomes ftationary.

But if the moon’s diftance from her quadrature is

ff ill greater, as at 7r, then ^ exceeds ^A s and their

difference A^ is a force represented by — 7—'
act-

ing in the direction Ttt. This force, at the fyzygies,

is double of TC.

5. Whence, and from §1, it follows
;

that c be-

ing the fun’s disturbing force, in the direction CT, at

the quadrature ; at any other point, as P, it will

be -f z x 1—

3

7 . And that writing for c the variable

quantity cxi—3P, and A for the fluxion of the

I arc



[ 66 J

arc CP, the fluent of A* -^Acy i ~z3JC wiH mve
i+r x i—3J 2 0

the motions of the apfis.

6. The quantity c being -

x
of the earth’s

mean attractive force at the moon ; by computing, as

above, it will be found, that while the moon moves
from C to p, through an arc of 35° 15' 52'', the to-

tal regrefs of the apfis is to the arc Cp as .0054.04

(
= n

)
to unity: and that the fum of its direcft mo-

tions, while the moon moves from p to A
,

is to the

arc pA as .0105707 (=iV) to unity.

It will be found likewife, by the inverfe operation

hinted in § 2, that putting k = .00362552, and K=
.006961 1 ;

-\-k and—

K

are forces, which adting con-

ftantly, the one from C to />, the other from p to A,
would produce the fame motions of the apfis.

7. The quantities k and K might have been found,

pretty near the truth, only by fumming the ordinates

iLR
,
or 1— 35*, upon the arc A: in which cafe we

fhould have had k— c x .648869 = .00370925, and
K—C'a 1.24018 = .006939 : and the motions thence

computed would not have been much different from

their juft quantity. This however is mentioned, not

as if the method itfelf were fufficiently exaCt ; but to

{hew, that if, hereafter, in cafes, where the limits of

the forces are incomparably narrower, we fhall, in-

ftead of fumming the momenta, make ufe of a mean
force determined in a like manner, there is no fenfible

error to be apprehended.

8. Hitherto we have confidered the body ground
which P revolves, as quiefcent ; and it is thus authors

have always confidered it : altho’ the cafe in nature,

to
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to which they meant to apply Sir Ifaac Newton’s rule,

is widely different. The earth and moon revolve

about their common centre of gravity : their distances

from which being inverfely as their mattes, and the

forces, by which either is attradted by the other, a$

alfo the forces of the fun to difturb their motions,

being in the fame ratio ; it follows, that the earth in

her motion round the common centre of gravity will

fuffer dittiurbances every way ttmilar to thofe of the

moon. And the whole motion of the apfii of the

moon’s orbit, refulting from the two difturbing forces,

will be near the double of what either of them could

produce feparately, round a fix’d centre *.

9. To

* “ Shtatenus terra et luna ctrcum commune gravitatis centrum
i( revolvuntur

,
perturbabitur etiam motus terra: circa centrum illud

6t a •viribus confimil'tbus
; fedfummas tarn virium quam motuum re-

“ ferre licet ad lunam Princip. p. 429.
And/). 141. Jpfis lunce ejl duplo velocior circiter : but this has

been ftrangely miftak^n, as it the author having revifed and printed

his 9th fe&ion a third time, and above forty years after it was in-

vented, fhould, after all, own, that it fignrfied nothing to his pur-

pofe. VVould this be the nil moliturdnepte, fo juftly applied to

Newton ?

See likewife, p. 423 ; where having deduced the motion of the

apfuls of Jupiter’s fatellites from that of our moon’s, he adds,

“ Diminui tamen debet motus augis fic inventus in ratione 5 ad 9,
<e vel 1 ad 2, circiter

,
ob caufatn

,
quam Inc exponere non vacat

The reafon is not, that the orbits of Jupiter’s moons are lefs ex-

centric than that of ours, as fome have imagined
;

for, “ augends
“ vel diminuendo excentricitatem et inclinationem orbis ,

non mutatur
xi motus augis fenfibihter, nifi ubi ccedemfunt nimis magnaef p. 180.

Is it not rather, becaufe the adlion of the feveral fatellites upon their

primary and upon one another, in all the poffible variety of direc-

tions, reduces the cafe of any particular fatellite to that of a fingle

tfeody revolving round a fix’d centre, viz. that ofJupiter’s fyftem?

I 2
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9- To determine which, we may conceive the earth

as revolving in an orbit that is already in motion from
the fun s difturbing force upon the moon : the retro-

grade motion of the orbit, while the earth moves
from C to />, being ?i x Cp\ and the diredt motion,

for the reft of the quadrant, being N*pA-y
whence

it will follow, that the difturbing force = k affects

the earth’s motion thro’ an arc of her orbit equal to

i~\-n\ and the force —

K

adts thro’ the arc

pA*T-fN. And the motions of the apjis being in

the fame ratio' r, if r is the regrefs of the ap/is of the

moon’s orbit (determined as in § 6) and p its pro-

grefs ;
the regrefs of the apjis of'the earth’s orbit will

be r x i and its diredt motion, p x T— N. That

is, the whole motions of the apjis
,

refulting from the

fun’s action upon the earth and moon together, will

be (£=) r x 2 -ff n, and
(
P=

) p x 2 —N ; and the

motions to be afcribed to either arc, r x Tftqpv, and

p x 1—iiV.

Now />, found as above, being 2082''. 9. and N—
.0105707, P is 4143". 8. And the fame way, R=
1 375".7 : whofe difference P—

R

multiplied by 4,

thatis, 4 x 2768 '=! io72 ,/=3° 4' 32'^ is the direct

motion of the apjis in a revolution.

Firft corredtion for the moon’s variation. Fig. 4.

10. In the foregoing calculation, it is fuppofed, that

the moon’s orbit is nearly circular, more nearly in-

deed than it poflibly can be, even abftradfing from

its excentricity. For altho’ the moon had been pro-

iedlcd with a diredtion and force to make her de-

fcribe
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{tribe a circle round the earth, as EOL
, the adtion

of the fun would have changed this orbit into an
oval, as OADBC-, whofe greateft diameter, palling

thro’ the quadratures CD, is to the lead; as 70-\ to

69—. The reafon and determination of which we
have in Princip. lib. iii. prop. 26, 28.

1 1 . That this action of the fun, and the figure re-

fulting from it, muft lelTen the mean motion of the

apogee, is eafily fhewn.

For let P be the moon’s place in her orbit, when
the apfis is llationary, and EOL the circle of her

mean motion, cutting the orbit very near the odtant

O, and P'T in 0 : then, the accelerating forces of the

earth at P and 0, being inverfely as the fquares of

PT and oT
,
and the fun’s difturbing force at the

points P, 0
,
being in the limple diredt ratio of the

fame lines ; 0 T being given, the ratio of the fun’s

difturbing force at the point P, to the earth’s accele-

rating force at the fame point, that is, the quantity c

in the theorem, will be as the cube of the diftance

PT

:

and, afortiori
,

in every point of the orbit,

from the quadrature C to P, will exceed the mean
force at O, and its effect in producing a retrograde

motion of the apfis will be greater.

For the remaining part of the quadrant, where

the motion of the apjis is diredt, the force c is indeed

greater than its mean quantity from P to O; but,

thro’ the whole odtant OA
,

it is continually de-

creaftng as the cube of the diftance from T: whence,

upon the whole, that force, and its effedt, from P
to A, fall fhort of their mean quantities at O. Seeing

therefore the diredt motion is diminifhed, and the re-

trograde increafedj their difference, that is, the di-

redt
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redt motion in the quadrant CPA will be di-

minifhed.

But this mean motion will be diminifhed fomewhat
likewife from the inequable defcription of the areas

(in prop. 26. lib. iii.) : on which account, the cubes

of the didance PT mud be every where increafed

or diminifhed in the duplicate ratio of the moments
of time in which a given little angle is delcribed, to

the mean moment at the odtant *.

12. By computing from thefe principles, it will

be found

;

1. That the angle CTP
,
which was of 35° if f

52" in the circle, will, in the oval orbit, be dimi-

nifhed to 340 43' 34".

2. That the ratio of the mean of the cubes of the

moon’s didances in the arc CP, to the cube of the

mean didance, will be exprefs'd by 1.023916 (=g)
and

* To exprefs the diftance PT by s the fine of the angle CTP

,

in an ellipfis not very eccentric : from any point P draw PIC an
ordinate to the axis CD, and meeting the circumfcribed circle in

M-, draw likewife ^//"perpendicular to TP produced. Then put-

ting TC—i,- TA—d, L~~
d
. = t j by conjoining the ratio's of TP

d

Tf .

to PR, PR to PM, PM to Pf, it will be TPt=—r~~ • in which
I —j—rj

for the variable numerator Tf

,

we might, bccaufe of the fmallnefs

of the angle PTM, write unity : but taking it rather of its mean
quantity m (—.999987 in the moon’s orbit) the diftances, whofe

cubes are to be fummed, will be —~—.*

i+fj*
And the ratio of the moments of time to the mean moment le

that of 110.23 to 109.73-!-*% by prop

.

26. lib. iii.
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and the like ratio, in the arc PA, by .9852467

M).
3. Multiplying therefore the forces k and —K,

found in § 6, by g and by h, fubftituting the products

for c
,

in the formula, with the arcs CN, and NG,
refpedively, and finifhing the operation as for the

circle, the regrefs, in a periodical month, will be

yf48".3, and the progrefs 16489' . 8 : whofe dif-

ference is the driest mean motion fought, 3
0 ai"

1 -* 2 •

13. But nearly the fame conclufion may be ob-

tained, and with much lefs trouble, as follows :

In the circle CGD-, take CM— 35
0

15' 52", and
thro’ P, the point where MK perpendicular to TC

,

cuts the orbit, draw TPN meeting the circle in N.
Then, if R is the regrefs of the apfis in a circular

orbit, R ke the regrefs in the oval CPA.

In like manner, having infcribed in the orbit, the

circle Amh, and made a fimilar conftrudion for the

reft of the quadrant P x
Am
~Ah

I

2 >
will be the dired: mo

tion in the oval, P being the dired: motion in a

circle.

Thus, the angle of variation MTN being (in Dr.

Halley’s tables) 33' 9", the fubduplicate ratio ofCM
to CN will be 1.007927, and that of Am to Ah, or

of GM to GN, will be .99499. And therefore R (in

§ 9) will be augmented to 1386''. 6, and P diminifh’d

to 41 23' 1

: whofe difference, multiplied by 4, gives

3
0

2' 25''! j exceeding the former only by about 4".

14. The
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14- The rule is founded in this, that if, from the

centre F, a circular arc Ff be defcribed, including in

the angle CFN the fedtor FT"), equal to the elliptic

lector CFP, the cube of TF, the radius of this cir-

cle, may be taken for the mean of the cubes of the

moon’s diftances in the arc CP. And becaufe the

area CPT is to the fedtor CMF, as PK to KM, or

as FA to FC j and T

o

or TE is a geometrical mean
between FA and FC, it will eatily appear, that

TF3
: Fo 1 :: CM- : CN And that P, found from

the tables, being (nearly at lealt) the ftationary point

in the oval, if the force k is increafed in the feiquipli-

cate ratio of CM to CN, and the arc CN fubftituted

for A in theformula, we (hall, by § i, find the retro-

grade motion of the apfis.

Now, when the conftant force is given, the

regrefs R is as the arc A ; and when A is given, and

k is but a little augmented, R is proportional to k :

in general therefore, if k is but a little augmented, R
is as k x A. Write i^for the regrefs in the oval, R
Handing for that in the circle, already found

; and it

kxA

\

hcN'.will be R
CM CN\

k x CM, or :RX

according to the rule. The like reafoning for
CN
the diredt motion.

Second corredtion for the Excentricity. Fig. 5.

1 5. This equation is inconftderablcj becaufe, altho’

the ratio of the difturbing force, when the moon is

at a greater than her mean diftance, is more increafed

than it is diminifhed in the oppofite points of her

orbit ;
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orbit
; this increafe is very near cotnpenfated by the

comparative fmallnefs of the angular velocity.

Let ADa reprefent the moon’s elliptic orbit,

whofe centre is C, its axes Aa, Dd, the mean excen-

tricity CT, and the circle of her mean motion MDmd,
cutting Aa inM and m. Then, becaufe it is a mean
motion we feek, generated while the axis A a paftes

thro’ all its different afpeds of the fun ;
we may con-

ceive the dired motion already found, of 3
0 2' 21"-,

to be produced by a conftant disturbing force—K, ad-
ing on the moon as She revolves in her circular orbit

MDmd

;

and we have only to enquire, how much this

force, and its effeds, are to be increafed, the moon
really moving about the fame centre T, in the ellip-

tic arc AD
; and how much diminished in the arc

1 6. For which purpofe, the conftant force k is to be

increafed in the ratio of the mean of the cubes of

the moon’s diftances, in the arc AD ,
to the cube of

TD or CA, and diminished as the mean of the cubes

of the diftances in Ida. Let the forces refulting be

K x G and k x H; and thefe being fubftituted in

the formula, with the arcs 2DM, 2Dm, refpedively,

the fum of the motions found will be the whole

mean motion of the apogee, including the corredion

for the excentricity.

Now K will be found to be *00557337, and the ex-

centricity TCbeing *055o5,and jTthe quadrantal arcto

radius 1 j
the ratioG ,

or, which is the fame, the fefqui-

plicate of the time, in which the elliptic arc AD is de-

scribed, to the time in the circular arc DM, that is,

2) a.

8--TC
' DM

K
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=.9001387: whence the whole motion, found as

above directed, will be 10962" = 3* 2' 42 '
; the

correction, on account of the excentricity, being

only 2

1

7
.

Multiply 3
0 2' 42' by 1.08085-3, and the pro-

duct 3° 17' 28" is the mean motion of the apogee,

in a fynodical month ; exceeding the quantity marked
in the tables by no more than 4".

1 7. Of the obliquity of the moon’s orbit, to the plane

of the ecliptic, we take no notice : becaule, altho’,

abfolutely fpeaking, a force in that plane, referred to

the moon’s orbit, would, thence, be diminifhd by
about ~o 6

~ P^ts j
yet, in the prefent cafe, the effeCt

of the obliquity is included in the firft determination

of the quantity c, from the periodical times of the

earth and moon 3 all but what belongs to the cor-

rections 3 and which is only 1 io^.xoo^ o'7 . 2 2, to be

fubtraCted.

18. The force c is, itfelf, the effeCt of the fun’s

parallax, and the total effeCt
3
excepting only a fmall

difference between his aCtion on the moon, when fhe

is waxing or waning, and when fhe is in the other

half of her orbit
3
negledtcd as altogether inconfider-

able.

Upon the whole, we may conclude, that, in this,

as in the other phenomena of the celeflial motions,

the principles and rules of Sir Ilaac Newton are fully

confirmed and verified,

XII.
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HYl.Experiments made on a great Number of

living Animals
,
with the Poifon of Lamas,

and of Ticunas, by Monf Heriflant, DoBor

of Phyfic,
and F. R. S. Iranflated from

the French, by Tho. Stack, M. D.

Read Jan. 3i-A IfON S IEUR de la Condamine, of
175°- JyX ^ie royal academy of fciences of

Paris, on his return from the voyage, which he

made in the inward parts of South America from the

coaft of the South Sea to the coafts of Brafil and
Guiana, by going down the river of the Amazons,
brought to Paris a fmall quantity of a very dangerous

poifon, much in ufe among the Indians ofLamas*,
Ticunas, Pevas, and alfo among the Yameos, who all

extract it by fire from divers plants, efpecially from
certain plants, which the French call Lianes.

Thofe favages are very dextrous at making long

trunks, which are the moft common weapon ufed by
K 2 the

* Lamas is a Spanifh village, or little town, in upper Peru, fi-

tuated in about (even degrees of fouth latitude to the weft of the

river of Guallaga. The native Indians of this diftridt prepare a

famous poifon for poifoned arrows, different from that of the Ya-
meos, Pevas, and Ticunas, Indian nations, on the borders of the

river of the Amazons, towards the mouth of the Napo, in three

or four degrees of fouth latitude.

The poifon of Ticunas is the moft famous of all for its activity.

They fay, that that of Lamas fooner lofes its force, but that it is

properer for certain animals than that of Ticunas. And it is the

common opinion, that that of Lamas being mixed with that of

Ticunas becomes more violent apd adlive by the mixture.
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the Indians for hunting. To them they fit little ar-

rows made of palm-tree, on which they put a little

roll of cotton, that exadtly fills the bore of the tube.

1 hey lhoot them with their breath, and feklom or

never mils the mark. This fimple inftrument advan-

tageoufly Supplies the defect of fire-arms among all

thofe nations. They dip the points of thefe little

arrows, as well as of thofe of their bows, in this

poii'on ; which is fo adtive, that, in lefs than a mi-
nute, efpecially when freffi, it kills certain animals,

from which the arrow has drawn blood.

Monfieur be la Condamine fays, in the abridged re-

lation of his voyage, that “ when he arrived at Cayenne,
“ he had the curiofity to try, whether this poifon,
tc which he had kept above a year, ftill retained its ac-
“ tivity ; and, at the fame time, whether fugar was
“ really as efficacious acounter-poifon as he had been
“ allured. Both the experiments were performed, fays
u he, in prefence of the commandant of the colony,
u of feveral officers of the garifon, and of the king’s

“ phyfician.

“ A hen, llightly wounded with one of thefe lit—

“ tie arrows, the point of which had been dipp’d in

“ the poifon thirteen months, at lead, before thes

“ trial, blown thro’ a trunk, liv’d half a quarter of
“ an hour: another, prick’d in tire wing with one
“ of thefe arrows, newly dipp’d in this poifon diluted
£{ with water, and immediately drawn out of the
‘ f \vound, feemed to doze a minute after j con-
£C vulfions loon came on, and, tho’ we had made
“ her fwallow fome fugar, die expired. A third,

“ prick’d with the fame arrow, dipp’d again into
if the poifon, having been inflantly alfifted by the

“ lame
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fame remedy, fhew’d no figns of being indifpofed,

&c”
I was ftruck with amazement on reading thefe

fails : but my furprize was foon follow’d by a defire

of repeating thofe experiments myfelf, and even of
trying them on different forts of animals.

Monfieur de la Condamine, to whom I imparted
my intention, offered, with the bed grace in the world,

to fatisfy my curiofity, and for that purpofe made me
a prefent of a certain quantity of this poifon : and the

refultofthe experiments, which I made with this fame
poifon, will be the fubjeit of this memoir.

I will begin the detail of thofe experiments by
that of two accidents, which had like to have difabled

me from profecuting the work I had undertaken

;

having very narrowly efcaped death.

The firfl accident happen’d thus : M. de la Con-
damine had forewarned me, that, when the Indians

defigned to ufe their poifon (which, in colour, con-

fidence, and even in fmell, has a great deal of re-

femblance with Spanifh liquorice) they diffolved it

in water, and then evaporated it on a flow fire to the

confidence of a foft extract. I made this prelimi-

nary preparation in a fmall clofet, in which a young
lad was actually at work

;
and I did not think

of making him quit it, becaufe I did not imagine,

that the poifon, of which I intended to make trial,

could produce any bad effects, without being intro-

duced into the blood, by the opening of a wound-
Nor did I then recoiled; what M. de la Condamine

had told me j which is, that, while they are pre-

paring this poifon in the country, they oblige fome
criminal old woman to take care of the boiling of

this;
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this poifon, after (hutting her up alone in a feparate

place : fo that, when this woman dies, ’tis a fign, that

the poifon is fufficiently boil’d, and that it has all the

qualities requifite to make it good. But I was foon

made fenfible of my imprudence : the door ot the

clofet, where the young lad above-mention’d (laid,

was open ; and from the next chamber I faw, that

the lad, who had been there about three quarters of

an hour, fat ft ill, with his arms acrofs. I began to

reprimand him for his lazinefs
;
but he excufed him-

felf, by anfwering, with a trembling voice, that he

was fick at heart, and felt himfelf very faint. ’Tis

eafy to imagine the uneafinefs, which this light gave

me
;
but luckily it cofl me no more than the fright.

I made the lad come out of the clofet immediately,

led him down into the yard, and made him fwallow

a pint of good wine, in which I had diflolved a quar-

tern of fugar. He recover’d his ftrength by degrees,

and was foon able to return to his own home, very

merry and happy, without the leaft notion of the

danger he had been in. Some days afterwards lie

came to me, and allured me, that he had not felt

the leaft indifpofttion fince the day in queftion.

The fadt above related was (hocking enough to

make me abandon my projedt : however, curiofity

got the better of my fear; and I even took a ftrong

fancy to repeat the experiment. It would be inhu-
man, not to fay criminal, to make it on any other
perfon but myfelf: wherefore I refolved to run the
risk, or rather, I perfuadcd myfelf, that I (hould run
none, becaufe I (hould be timely enough to dee from
the danger, as foon as the effect of the poifo;i (hould
come to a certain pitch. Bcfidcs, I was encouraged

by
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by the good fuccefs of the foregoing example.

Therefore I difpofed ofevery thing as at thefirft time,

and I ftaid in the clofet. In about an hour’s time I

perceived my legs to bend under me, and my arms
became fo weak, that I could fcarcely uie them. I

had but juft time enough to come quickly out of the

clofet, and get down into the yard; where I order’d

wine and fugar to be brought me, as I had before

done for the young lad.

Such was the iirft danger, which I incurred in pre~

paring the American poil'on : the fecond was not in-

ferior to it.

After having diftolved the poifon of Ticunas in

water, and reduced it to the confidence of an extract

in the manner above defcribed, I put it into a phial,

which I flopped very exadtly, and locked up in a

desk, till I fhould have occaiion to ufe it in the ex-

periments, which I intended to make. I began thefe

experiments on the 6 of June 1748 ; which was fo

hot a day, that I dripped to my fhirt, and had my
bread and arms expofed to the air. In my left hand
I held the phial, the cork of which dew up to the

cieling with vaft rapidity. At the fame indant there

idiied out of this phial a yellowifh vapour, of a very

penetrating fmell, which was foon followed by the

extract itfelf, that fpread itfelf all over the rim of the.

neck of the bottle. I was fo dupided at this unex-

pected accident, that I imagin’d (as it was very pof-

fible) that the bottle was broken in pieces : and as foon

as I faw my hands, arms, and bread, colour’d in

feveral places by the poifon, which had befprinkled

them in the explodon, I look’d on myfelf as a dead

man : which mud certainly have been the cafe, if



[
8 °

] /
the bottle had burfl, and the pieces of glafs had
fcratched or cut me. But luckily that did not hap-
pen

; and I foon refumed courage ; when, after fome
minutes, I found myfelf quite as wr

ell as before the

explofion of the poifon, the effect of which is almoft

inftantaneous j and it gave me no other trouble than

to wafh and dry myfelf very carefully.

From this accident I learned, that this poifon, thus

prepared, ought not to be put into glafs bottles clofe

flopped, but fhould rather be kept in a glazed earthen

pot, covered with paper only ; fince it was fufeepti-

ble of fo great an effervefcence. Wherefore I put it

into a gallypot ; and the experiments, which I made
with this fame poifon a good while afterward, con-

vinced me, that there is no realon to apprehend, that

it would lofe any of its activity by evaporation.

Thefe two facts plainly fhew, how much precau-

tion ought to be taken, when this poifon is to be

ufed. And we fhall be the better convinced of it,

when we confider, that one fingle drop, conveyed

directly into the blood by a puncture, &c. is fome-

times fuffieient to kill, or at lcafl to caufe great dif-

turbance in the animal oeconomy. It is quite other-

wife, when taken in at the mouth ; for then it

does no fort of mifehief, as I fhall prove in another

place.

Let us now pafs to the experiments, which I have

repeated a number of times on different fpecies of

quadrupeds, birds, fifhes, infefts, and reptiles. But

I mufl firfl obferve, that, of all thofe animals, none

but quadrupeds and birds were killed by this poi-

fon, as will more particularly appear by the journal
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of my experiments: the others, viz. the fifhes (a),

the infects (h), and the reptiles (c), were not killed,

tho’ feveral of them feemed to be diforder’d by it.

I have verified what M. de la Condamine fays, in

the account of his voyage, relating to the ufe, that

may be made of animals killed by this poifon, with-
out apprehending any ill confequences to thofe, who
eat of them. In effedt, I have eat rabbits, which I

had killed with this poifon, and afterwards made fe-

veral other perfons eat of them ; and not one of us
perceived the leaft indifpofition.

journal of the Experiments .

On the 6 of June 1748, I made a little wound, of
about three lines long, in the left hinder leg of a

rabbit of fix months old : into this wound I put a bit

of cotton foaked in the poifon of Ticunas : the crea-

ture died fuddenly in my hands, without giving the

lead: indication of having felt pain, and even before I

could apply a bandage to the wound.

The fame day I repeated this experiment on eight

other rabbits, and on four dogs: they all died in a

minute, or thereabout.

The feventh of June of the fame year I dipp’d the

point of a lancet into the poifon : and with this in-

itrument I prick’d four cats and two rabbits, fome
L in

{a) Thofe, which I employed, were the carp, the eel, the pike,

the gudgeon, the barbel, and the tench.

(£) As caterpillars, bees, different flies of two and four wings,

die grillo-talpa, butterflies, may -flies.

(c) For example, earthworms, vipers, fnakes.
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in the head, and the others in the paw. The rabbits,

died in as fhort time as the preceding day 3 but the

cats held cut about three minutes. It is to be ob-

ferved, that each time, that I prick’d an animal, I

took care to make a new dip of the lancet into the

The fame day I made a little wound about two-

lines long in the right hinder leg of a rabbit, and
put into it a fmall pledget of cotton foaked in the

extract of opium diluted in a little fpirit of wine :

but this did not caufe any diforder in the creature 3

nor did arfenic, which I applied to another in the

fame manner. In fine, to a third I made ufe of the

extradt of white hellebore, and I perceived, that this

animal became reftlefs, nearly as I had obferved in

the animals, that died by the effedt of the poilon of

Ticunas. However, this rabbit did not die, hut

fell into a fudden fit of fury, which went off in

about eight minutes. I have likewife made trial of
this extradt on other rabbits, dogs, and cats 3 and the

effedt was the fame, more or lefs. Of all the ex-

tracts, which I employed, as, for example, thofe of

henbane, nightfhade, tobacco, <&c. I found none but

that of white hellebore, that feem’d to raife fome
little diforder in the animal oeconomy. The effential

oil of the lauro-cerafus did not incommode the ani-

mals, into whofe mafs of blood I conveyed it, in-

itead of the poifon.

The eighth of June, with a lancet I made a very

fmall incifion between the ears of a cat, and with a

pencil I put into it a drop of the poifdn of Ticunas

mixt with that of Lamas : in an inftant the creature

died between my hands.

4 Ju**
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June the ninth, I put fome of the fame poifon in-

to Irnall wounds, which I made in different parts of
infedts, reptiles, and flfhes; and not one of them
died of it.

The fame day I made a wound, that penetrated

into the cavity of the abdomen of a large cat, with-
out hurting any of the contained parts ; and, with
a crotchet, holding up the integuments, to keep them
from touching the abdominal vi/cera of this animal,

that lay on its back, I introduced the end of a fun-

nel, and thro’ it poured into the cavity of the abdo-
men about half a drachm of the poifon of Lamas
mixt with that of Ticunas. By this management I

intended, that the edges of the wound fhould not

be wetted with the poifon, and that it fhould touch

nothing but the furface of the abdominal vi/cera.

I made a future of one flitch to join the lips of the

wound, and I kept the integuments conflantly fuf-

pended, to prevent their touching the poifon : and in

this I am certain that I fucceeded. At firfl the crea-

ture did not feem to fuffer much from this opera-

tion ; but in an hour’s time he died, with fuch vio-

lent convulfions in his throat, that it was almoil im-

poflible for him to breathe.

June the tenth, I prick’d with a lancet the left

fore leg of a large fat cat, and put in a drop of the

poifon of the Ticunas. I let this animal run loofe

about the room, without drefling the wound. By
the time he had made a turn round the room, he

feem’d very refllefs and timorous: his legs fail’d him;

he lay flat on his belly ; and I remarked, that the

flcin all over his body trembled confiderably ; the hair

of his tail flood up, and his paws were agitated with
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a frightful tremor. All this while the animal made
no noiSe : in fine, his head fell alfat once between his

fore legs, and he died in four minutes after the in-

fertion of the poifon.

June the twelfth, I made the fame experiment on

two other [cats, and on three dogs : thefe animals

feem’d to fall fick almoSl in an inftant : the cats had

their hair bridled up, and their bodies gather’d into

a heap : they fcratched the ground with their fore-

feet. The dogs did the fame, and all of them had

a languishing look, and their eyes bathed in tears

fornc of them looked at me SledfaSlly, and made a

mournful noife : they were Seized with a Shivering,

and, in fine, they became paralytic in their feet

only ; after which they died, turning their head very

quick to the right and left, with their mouth wide
open. During this fcene, I perceived a fpafmodic

contra&ion in all the mufcular parts of the neck.

The fifteenth of July I pricked a hawk in the left

claw: into the pundture I introduced a fmall drop

of the poifon of Ticunas mixt with that of Lamas,

and then fet the creature at liberty. From that mo-
ment it was impoSfible for him to fly ; the molt he

could do was to perch on a Slick, which was within

fix inches of the ground. There he Shook his head

feveral times, as if to get rid offomething that feem’d

troublefome in his throat. His eyes were reSllefs,

and his feathers were all briftledmp. In fine, after fe-

veral gapings, his head fell all at once between his

legs, and he died thus with his wings expanded. The
time he fpent in dying was three minutes from the

infcrtion of the poifon. I repeated this experiment

i
**
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on feveral forts of birds
(
a ), and they all died with

pretty much the fame fymptoms as thofe above-

mentioned, and in as fhort a fpace of time. I made
fix of thefe birds fwallow a good dofe of fugar, be-

fore inoculating them with the poifon : three of them
efcaped death, but the other three died very foon.

Moreover, the moment after inferting the poifon into

four other birds, I made them fwallow a good deal

of fugar i but that did not prevent their dying, ah
moft as foon as thofe, that had taken none. I

made other birds fwallow fea-falt inftead of fugar

;

and not one of them recovered, whether they took

it before or after the application of the poifon.

July the 16, I put a little of the fame poifon into

a fmall wound, which I had made in the right fore-

foot of a young rabbit. The moment this opera-

tion was performed, I cut off that foot above the

place of infertion of the poifon. I dreffed the dump,
and the animal did not die. Some days afterwards, I

repeated this experiment on two large dogs, and on
a lamb ; and not one of them died.

July the 20, I made a tight ligature on the right

hinder leg of a young rabbit, in order to fee, if I

could thereby prevent the poifon from penetrating

too quick into the mals of blood. That done, I put

a drop of the poifon of Ticunas and Lamas into a

fmall wound, which I made below the ligature : but

this notwithftanding, the animal died inlefs than two
minutes.

July

(«) As pigeons, hens, blackbirds, fparrow3, ducks, geefe, and

magpies.
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July the 22, I poifoned the point of a fword with

the fame poifon
; and with this fword I pierced the

left thigh of a large cat, which died in a minute,

without fhewing any figns of buffering.

July the 24, after having introduced fome of the

fame poifon into little wounds, made in the legs, and

other parts, of feveral dogs, cats, foxes, and horles, I

immediately applied a red-hot iron, or burning char-

coal, on the wounds : not one of thefe animals died :

but this operation mull be performed very fpeedily.

July the 30, I pricked a great number of rats and

mice in the feet with a lancet, after poifoning its

point. They all died in lefs than a minute, after

being tormented with a frightful fhivering, which was
immediately followed by an almoft general palfy.

The fame thing happened to moles, which I made
ufe of for this experiment.

Auguft the 6, I made a fmall wound in the left

hinder leg of a pig of three months old ;
and then X

put into it two drops of the poifon of Ticunas : this

creature died in fix minutes. I repeated this expert

ment on two young wolves, which died in the fame

fpace of time.

Augufl the 7, I cut off the tip of the ear of fix

puppies, and rubbed the part with the poifon of Ti-

cunas : not one of thefe animals died of this opera-

tion. Two days after, I fhaved the hair off of their

backs very clofe, and rubbed the part with the famb

poifon : they all died in lefs than three minutes.

The 10, 11, and 12 of the fame month, into

fmall wounds made in different parts of the body of

feveral dogs, cats, polecats, guinea-pigs, &c. I in-

flill’d feven or eight drops of blood, which I drew
from
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from the vena cava of a dog, which I had killed with
the poifon of Ticunas* mixed with that of Lamas.
Thefe animals did not die indeed, but were plainly

indifpofed
; inafmuch as they loft their vivacity, and

became very fullen. Eight days after this experi-

ment, I repeated it on thefe fame animals j and
then they became ftill weaker and fainter. In fine, the

next day I made it a third time on them, when they

languished four or five days, and then died,

Auguft the 1 5, after having put fome of the fame
poifon into a wound made in the right hinder leg

of fix horfes, one of which was a very vigorous

ftone-horfe, I quickly bled them all in the neck ad
animi deliquium : two of them efcaped with life ;

but thofe, that were the weakeft and moft worn out,

could not ftand againft this operation. Two days

afterwards, I again pricked thofe horfes, that did not

die of the laft experiment 5 and then they died in

about eight minutes.

I made the following obfervations on thefe ani-

mals, from the infertion of the poifon to their death.

The mufcle, wounded by the incifion made for in-

finuating the poifon, was contracted and relaxed al-

ternatively, juft as it happens in animals frefli killed :

this lafted about two minutes ; after which thefe ani-

mals feem’d reftlefs and impatient, endeavouring to

fcrape the ground with their fore- foot, which I had

fufpended in the air with a cord, to prevent their

running away. Sometimes alfo they made a fudden

effort, as if to get away, which lafted the fpace of

two minutes ; after which they grew quiet, and

amufed themfelves with nipping the grafs, but not in

a natural manner. Then their refpiration became
very
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very dirricult

; and, tho’ the weather Was very hot,

there vifibly came out of their noftrils a vapour, like

that which ifiues in winter in the time oTexpiration.

A minute after, I obferved, that thefe horfes endea-

vour’d to reft the fufpended leg on fomething : and,

in another minute, I perceived the fore-leg, that

refted on the ground, beginning to grow weak, and
bend

; which occafion’d thefe animals, to fall for-

ward, and rife up again, alternately, with more or

lefs difficulty. In two minutes more, their hind-legs

•grew weak, and bent under them, like the fore-legs $

and, in fine, thefe animals fell down like a dead
lump, without being able to rife again, tho’ I whipp’d

them heartily. Then their fides began to work, and
the whole habit of the body was feized with a dread-

ful horror. I whipp’d them, and prick’d them with

a pin
; but in vain j for they gave no fign of feeling.

All the mufcles of the trunk and extremities were
become paralytic ; and none retained their adtion, but

thofe of refpiration, and thofe of the ears and eyes.

Thefe creatures continued in this condition about two
minutes ; after which I obferved, that their refpira-

tion grew fo operofe, that each infpiration confifted

of three fucceffive attempts, and then followed a moft
precipitate expiration, accompanied with fo violent

an hiccup, that, the body bending double, the hind-

legs were pulled quite to the fore-legs. In fine, this

manner of taking in and letting out breath lafted one

minute j in which time their eyes were darkened, and

death enfued.

I opened the dead bodies of thefe horfes, and ob-

ferved as follows

;

The
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The blood was of a deep-brown colour, and
fpouted out in a full flream, which lafled near a mi-
nute, both from the arteries and veins, which I cut.

This phenomenon furprized me much, as well as the

horfe-flayer, who attended me, and allured me that

he had never feen the like. The mufcles were flac-

cid, blackilh, and very cold. The heart was fo vio-

lently contracted, that, in cutting it acrofs, I could

not fee any appearance of the ventricles, until I pull’d

their Tides afunder by force. The lungs and liver

were fluffed with blood.

In making the fmall wounds, for introducing the

poifon, great care mud: be taken, to avoid cutting

any trunk of any artery or vein
;
becaufe, when that

happens, the blood, that iflfues out, carries off a good

part of the poifon -

y which makes the animal pine more

or lefs without dying ; or, if he dies, it is in a longer

or fhorter time, according to the quantity of the poi-

fon, that has got into the veffels, and been mix’d with

the circulating fluid. This thing happen d to me at

M. de Reaumur’s houfe, in trying the experiment on

one of his mares, which had been condemned to the

layflall. This beaft lived above four hours, becaufe

the wound bled abundantly, and hinder’d the fuccefs

of my experiment, for the reafons alleged above.

On the 1 8 of November I took a little fteel ar-

row, of the following fhape and flze,

and poifoned it with the poifon ofTicunas mix’d

M - with
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with that of Lamas. I caufed this arrow to be fhot

into the right hinder leg of a bear, belonging to M.
de Reaumur, which he wanted to have killed, in

order to put it into his cabinet of natural hiflory.

The creature immediately roared out, from the an-

guifh of the pundture ; after which he made a tour

round the liable, in which he was, without feeming

to be in any pain. Soon afterwards he fell on his

fide, and died in lefs than five minutes, having his

throat fqueezed, as if he had been firangled.

M. le Chevalier de Groflee had an eagle, which
he had kept a good while in his court-yard, and in-

tended to make a prefent of it to M. de Reaumur,
to adorn his cabinet, but wanted to know, how to put

it to death without damaging the feathers. M. de

Reaumur fent him the fame arrow above-defcribed,

which I had frefli-dipp'd in the poifon
; it was flruck

into the wing of this large bird, which dropp'd down
dead in an inflant.

Such are the chief experiments, which I made
with the poifon of Ticunas and Lamas : and here

follows the refult of my obhrvations.

1. In almoft all the animals, which I killed with

the poilon of Ticunas and Lamas, I obfcrved, that,

in general, they feemed to feel little or no pain be-

fore dying, by the adtion of this poifon.

2. That, before they die, thefe animals are feized

with a fudden and almofl univerfal pally.

3. Tho’ the colour of the blood feemed to me to

be altered in certain animals, yet we ought not to

draw any inference from thence
j
becaufe, in many

others, the blood had undergone no fort of alteration,

either in colour or confiflence.

2 4.
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4. That all the mufcles are fo vadly contracted in

the animals thus poifoned, that there is not a drop of
blood to be found in them, whatever way you cut

into them. Thefe mufcles are clammy to the touch,

and feem to approach the condition of fledi beginning

to be tainted, which feels clammy.

5. That I do not know a more certain rule for

determining, that an animal died by the energy of this

poifon, than this date of the flefh, which feels clam-

my immediately after death : but a perfon mud have

handled it more than once, if he would .avoid being

midaken.

6. That the whole mafs of blood, during the ac-

tion of the poifon, is carried in abundance into the

liver and lungs.

7. That neither fugar nor fea-falt ought to be

regarded as a fpecific antidote
;
becaufe the poifon

operates fo quick, that it does not allow time to

thefe drugs to adt', io as to prevent death. I have

found nothing but red-hot iron applied in time, that

cures with diffident certainty.

8. That the more the animal is of a lively and

fanguine conditution, the more fpeedily and forcibly

the poifon ads.

9. The ludier and fatter the animal is, the more
poifon and time alfo are required for producing the

expected effedts.

Before I make an end, it is worthy of obfervation,

that the poifon mud be dried on the indrument, be-

fore it be druck into the animal, which we intend

to kill : for, if it be liquid, it remains on the outfide

of the wound, while the indrument penetrates into

M 2 the
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the flelh : in which cafe, either the animal dies not at

all, or at leaf!; with great difficulty: as it- happen’d

to me at M. de Reaumur’s houfe, with regard to a

young wolf, which did not die, tho’ the arrow above-

mentioned was ftuck into one of his thighs ; becaufe

the poifon, which it retained from the dip, conti-

nued liquid, and remained on the out tide of the

wound made by the arrow in piercing the fleffi.

Wherefore time muft be allowed to the poiion to

grow hard on the instrument, which is intended

to be ufed ; that fo, entering into the wound to-

gether with the weapon, it may be there diluted,

and carried in the courfe of the circulation to

thofe parts which it muft affedl, in order to caufe

death.

XIII. Fhe Cafe of a TVoman> from whom the

Bores of a Foetus were extra&ed. By Mr.
Thomas Debenham, Surgeon

,
at Deben-

ham in Suffolk. Communicated by the Rev .

Mr. J.
Clubb, Vicar of that Parip

3 to

William Battie M. D. F. R. S.

Read Febr. 7. N the 25 of April 1 749, the wife

\^/ of one Benjamin Laft, a cooper,

in the parifti of Debenham, in the county of Suf-

folk, aged about 34 years, being pregnant of her

eighth child, had all the fymptoms of a woman in

labour.



[ 93 ]
labour. Accordingly, a midwife Was fent for j who,
from the violence of the pains, expedted, that fhe

would foon be delivered ; but, to her great fur-

prize, nothing enfued but a lofs of blood, and the

pains were confiderably abated. A fever immedi-
ately came on, which call her into an exceftive

faintnefs, and lofs of ftrength, accompanied with a

naufea.

On the 26 of May, I was defired by her husband
to vilit her 3 and, by the account fhe gave me, I

much fufpecfted, that fhe muft have mifcalculated

with regard to her time j and I propofed to examine
her : but fhe, out of a miftaken modefty, not com-
plying, I contented myfelf with cooling inje&ions,

mild cathartics, and cordial powders, &c.

;

by the

ufe of which medicines fhe grew better; and, on the

26 of March following, undertook to walk a journey

of 1 f miles.

I heard no more of her for the prefent
; but, on the

27 of April 1750, the pains returned, very much like

thofe of labour ; which obliged her husband to call

me out of bed. I immediately gave her an ano-

dyne, which abated her pains, and compofed her to

reft.

On the 14 ofMay, fhe felt a pricking pain in her

navel, with a fwelling and rednefs, which, in a few
days, appear’d like a boil ; when, being defired to

infpedb the tumour, I applied an emollient cataplafm.

The next morning, upon removing my dreflings, a

fetid matter enfued
;
whereupon, dilating the fmall

(inus with my fciflars, the fcapula of a foetus pre-

fented itfelf. On the 25 of July., by the dire&ion
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of a phyfician, I undertook, by making a circular

incifion round the navel, to enlarge the orifice into

the cavity of the abdomen
,

in order to extract thzfe-
tus that way : but the woman being very weak, and
much emaciated, I could now only take off the fca -

The next day, I extracted one whole arm, fome
ribs, part of the vertebra

,
&c. and, the day follow-

ing, the greateft: part of the remaining foetus
,
except

the cranium
,
which feem’d to adhere to the inteifines.

This determined me to proceed very cautioully, and

not to attempt the removal of it at once, but piece-

meal, and by degrees, as opportunity would give me
leave

; which I did with my forceps : but, notwith-

ftanding all my care, the fharp edges of the broken

pieces of the cranium tore the intcfiines, fo that the

faces iflued from the wound at every drefiing for

feveral weeks together.

The wound was daily drefs’d with dry lint, fpi-

rituous fomentations, and cataplafms. Injections,

made of fack and warm water, were found of
great ufe, thrown in in large quantities; and (what
is well worth obfervation) feveral parts of the bones,

as the tibia, fibula ,
&c. were difcharg’d by the

vagina.

By the means above-mention'd, and proper band-
ages, the wound was thoroughly deterged, incarned,

and, by the ufe of epulotics, completely cicatrized ;

and the woman is now perfectly recovered, and fince

grown fat.”

Ar
. B.
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N. B. After the d'ifcharge of the whole feetus
,
the

patient had milk in her breads, as upon a natural

delivery. *

Debenham, Jan. 18.

I 75°’5 I
-

,

Tho. Debenham.

XIV. New Difcovertes relating to the Hijlory

ofCoral, hy Dr. Vitaliano Donati. TranJ-

lated from the French, 'hy Tho. Stack,
' M. ID. F. R. S.

Read Feb. 7, § 1 /^lORAL is known to be a marine

vegetation, which in diape nearly

refembles a fhrub dripped of its leaves.

§ 2. It has no roots, but is fupported on a broad

foot, or bafis, which adapts itfelf, as wax well-

prefs’d, and dicks to any body in all its parts, with

inch firmnefs, that it is utterly impoflible to difen-

gage it. The drape of this foot is not always the

fame
;

but, for the mod part, it approaches to ro-

tundity (Tab. III. Fig. i. w, n). The only ufe of

this part is to hold the coral fixed, and fupport it $

not to nouridi it : fince there are found pieces cf

coral, with their feet broken ofij and feparated from

the place that fupported them
;
which pieces never-

thelefs continue to live, to grow, and to propagate,

at the bottom of the fea.

§ 3. From this foot arifes a trunk, generally fin-

grle, the greated thicknefs of which feldom exceeds

an inch Paris mealure, as I have been allured by old

coral-fidiers.
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§ 4- Out of this trunk the branches (hoot, which
commonly are few in number ; and they afterwards

divide into feveral fmaller and flenderer branches.

For the mod part, the branches are disjoined, and

{land feparate ; but yet it is fometimes obferved, that

two or more branches fpring from the foot united

and parallel, and, as it were, clung together fo inti-

mately, that the place of their union cannot be dif-

tinguifhed. We frequently fee two branches adhere

and unite in the fame manner, in whatever place they

happen to touch : and I have likewife obferved,

that, from two branches thus united, there arofe af-

terwards but a fingle branch.

§ 5. One thing feems to me worthy of notice

;

which is, that, if a fhell happens to flick to the

trunk or branches of the coral, it is in time furround-

ed and covered, either in part, or in the whole, with

the fame coralline matter, to which it {luck.

§ 6. The greatefl height, to which I have feen

coral rife in the Adriatic, is a Paris foot, or fome
little matter more. And even this height is very rare

in that fea.

§ 7. The trunks, as well as the branches, are com-
monly round ; and yet we frequently find, that fome
are flatted and broad, of which 1 have fome fpeci-

mens in my collection.

§ 8. The foot, trunk, and branches of this fea-

produdtion are of one uniform matter ; that is, they

are formed of a fubflance homogeneous in all its

parts, and of a bark or coat.

§ 9. The fubftance forms the inward part of the

•coral $ and this, even at the bottom of the fea, is of

an hardnefs little inferior to that of marble. At the

ends
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ends of the branches it is not fo hard *s the bark; in

fome places near the ends it is of equal hardnefs

with it ; but in the thick branches and trunk it is

harder.

§ 10. This fubftance, being obferved by a mi~
crofcope, in corals of one colour, as the red, and
thofe which are not corroded by worms, appears

uniform, fmooth, without fpots of other colours,

without holes or pits, but quite even, hard, and ca-

pable of a perfect polifh.

§11. But it is otherwife, in corals of more colours

than one ; as, fometimes, in thofe of a yellowifh

rofe -colour, and thofe of a rofe-colour. For I have

fome branches of thefe, the tranfverfe fedtions of

which exhibit different lines, or annular bands (Fig.

D. s, s, s, s,) whereof one part is a rofe-colour, and

the other yellowifh, others white, and others more
or lefs charged with colour, which form concentric

circles, D. a, like the coats of an onion.

§12. The fame fort of annular lines is obfervable

in red coral a little burnt, but they are of a grey co-

lour, and parted afunder by a line of a deep-brown

grey (j, s, Fig. D.).

§ 13. When this fubftance, tho’ very hard, hap-

pens to be ftripped of its bark, either by age, or fome
other accident, it is liable to a fort of teredo ,

or worm

;

which is a fmall animal, that enters into the body of

the coral by very fmall holes, (Fig. C, #, a,) gnaws

its infide, and makes itfelf roundifh cells therein,

(C. j, j,). Thefe cells have a communication with

each other, (C. a, a,) and are feparated by very thin

partitions, which weakens the coral extremely, and

makes it brittle and improper for any fort of work.

N § 14.
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§ .i4* i-'Iiere is alfo another worm, which padcs

thro’ the coral tranfverfely from fide to fide, and in

rig it lines, by drait cylindrical holes.

It may not be improper to take notice here, that

the harded marbles, lying in the fea, are liable to be

corroded in the lame manner.

§ 15. The furface of the fubdance of coral is fur-

rowed and wrinkled (Pig*. B. Fig. D. e, z/,). The
wrinkles begin from the foot, and afcend, always

nearly parallel, to the trunk and branches. However,
thefe wrinkles are not fo deep in the llender branches,

and fometimes are not vifible there : but they are al-

ways more elevated, and more confiderable, in the

thick branches and trunk : they are not fmooth, but

uneven, with knobs or bumps on them, and the fur-

face, as it were, compofed of very little hemifpheres.

§ 16. This fubdance of the coral, being expofed

to a drong lire, is reduced to a very fine adi- colour’d

powder. As common adies, when taken clean from

burning charcoal, and examined by a microfcope,

exhibit a fort of fkeleton, compofed of the fibres

and vedels of the wood; fo the allies of the fub-

dance of coral diffidently point out, of what fort of

parts it is compofed. The microfcope difcovers

therein adies, formed of very lmall white corpufcles,

united in cluders ; each one of which is nearly lplie-

rical. The allies of the bark of the coral are of the

fame diape and colour ; fo that the fubdance of coral

agrees with its bark in the primitive and condituent

parts (if I may be allow’d the expreifion) which

feem to be the lame in both.

§ 17. In pieces of coral broken tranfverfely, I

have often obferved fome prominent wrinkles, which,

difengaging
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difengaging themfelves from the exterior wrinkles

above-mentioned, ran towards the center (Fig. D. «,).

Hence it plainly appeared, that there is an affinity or

connexion between the interior and exterior wrinkles.

§ 1 8. To the exterior wrinkles, and to the whole
outward l'urface of the hard part of the coral (Fig. D.
1

1

,
f, $,) there is clofely .attached a white or pale

pellicle (Fig.' D. g, E. n
y
nj which is pretty foft,

and compofed of vafcular and follicular minute mem-
branes, which, by their interlacing, form a reticular

body. The whole is accompanied with fmall vef-

fels, which contain a whitifh juice, that is diffufed

thro’ all the folliculi or membranulce
;
which have

alfo attached to them certain very fmall red corpui-

cles, united together by means of other membranulce .

§ 19. Thefe corpufcles are nearly of a fpherical

figure, and, in fize and fhape exactly like thole of

the allies of the coralline fubftance, and of the bark :

fo that we may properly fay, that thefe little bodies

conftantly remain intire, even after the action of the

fire ; having undergone no other change but in their

colour.

§ 20. In this pellicle [E. ;z, «,) the globular cor-

pufcles are not numerous, but the greatefl part of

the faid pellicle is occupied by very white mem-
branes, from which it takes its colour, and not from

the red globular corpufcles.

§ 21. This pellicle, lying immediately on the

coral, depofits the red corpufcles, and adapts them
to it : and thence it is, that the wrinkles are cover’d,

as it were, by extremely little hemifpheres j and

thefe infallibly fhew the formation of the coralline

fubftance. If any one fhould ask, whence can thefe

N 2 little
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little fpheres derive their origin ? my anTwer would
be, without hefttation, from the polypi of the coral.

And the reafon is, that, if thefe polypi produce their

eggs, as will be fhewn in the fequel, covered with
fuch corpufcles, wemayjuftly infer, that corpufcles

of the fame nature, where-ever they are found, are

formed by the fame polypi.

§ 22. To this white pellicle is attached the bark

of the coral (Fig. D. /, t, F, r, s
y )

which is foft, of

a vermillion-colour, or of a brighter colour than the

coralline fubftance. It is formed of very fine mem-
branulce

y or net-work
; to which are annexed, and

reciprocally fattened, the red globular corpufcles,

which caufe its deeper colour. It is along this bark,

that cylindrical veflels (Fig. D. t
,
t

y
t

,
Fig. E. /, Fig.

F. n}) are obferved to run lengthwife of the coral

;

which appear by the microfcope to be parallel to each

other, and out of which ifliie laterally other veflels

infinitely fmall,
(
E . t

,
t, t

y ) which have a communi-
cation with the above-mention’d membranula. The
ufe of thefe veflels is to give nutriment to the coral,

by means of a milky juice, which they contain.

§ 23. The furface of this bark is flippery arid

uneven, when the coral has been juft fifhed out of

the fea ; fomewhat raifed in fome places, in others

more deprefled and flatted.

§ 24. Moreover, there are obferved in feveral

parts of the faid bark little tubercles or prominences,

(Fig. A. J,) which may be feen even without a mi-

crofcope. Thefe tubercles are pretty large at their

bottom or bafis, and round (Fig. /, n
,
ny ) grow fome-

what narrower towards their upper part (0), and

terminate in a lip of fome thicknefs, regularly divided

into
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into eight parts

(
7. r, 5,) fG. s, s,) more or lefs even ;

which form the mouth (Fig. 7. t, G. t3 H. a
} )

of
each tubercle, or, to fpeak more properly, of each
cellule. The bark of the coral ends at the extremity
of thefe parts : and thus it is, that all the inward part

of each cellule of the white pellicle is formed.

§ 25. The white pellicle (D. g, E.n, »,) is dou-
bled in fome places, and forms a little bag (Fig. F. r, c ,)

which lines the infide of each cellule (F. t
3 )

that is,

to the beginning of the lip, or, we may fay, to about
the middle of the cellule.

§ 26. The fubftance of the coral (F. 0,) gives

way to the cellule by fmall cavities
:

yet thefe are

not very vifible in the old thick branches, but they are

pretty eafily feenin the young and llender
(
B . a, c

3 ).

Thus the cellule does not end at the coralline fub-

ftance ; lince the white pellicle (F. r,) is between it

and the faid fubftance. The hollow of the cellule

grows narrow into a fort of cone, (F. /,) with an

obtufe apex

;

the belly of which is greater in dia-

meter than the bafis.

§ 27. The bottom of fuch a cellule faces the foot

of the coral, and its mouth the branchy or molt di-

ftant part from the foot. In this cellule is lodged

the polypus
, which is vifible to the naked eye, (Fig.

A. r,) but its exadt fhape is only to be feen by the

microfcope
5
and it was by this means, that I have

been enabled to make a drawing of it.

§ 28. Wherefore it is from each cellule (F. /, c,)

that a white, foft, and fomewhat tranfparent polypus

(Fig. M.) comes forth, or extends itfelf
;
which, in

fhape, refembles a Itar with eight equal rays, nearly

conical, (Fig. P.) and furnifhed with other conical

appendices
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appendices (P. a, a
,
M. a

, #,) which iftue out of it

on both fides. The two rows of thefe have their di-

rection nearly on the fame plane. The rays are

fomewhat fatted, (A/, a
,
a,) and a trough (Ar. c,

M. n, o,) rifes out of their center, fomewhat widen’d

at its beginning, with an opening or great mouth at

top (M. «,). In its fides there are eight upright

ridges, broad and elevated, and as many wrinkles,

or furrows j
and each ray is inferted between every

two wrinkles [M. a
,
a,).

§ 29. This trough is placed upon a fmooth part,

(Fig. N. g,) which we may call the belly of the ani-

mal ;
and this part, while the animal lives, and has

not been hurt, is always ercCt in the cellule
; tho* it

be intirely difengaged, and feparated all fides, from

the faid cellule
; as may be plainly feen in fome po-

fitions of the polypus.

§ 30. All thefe particularities are to be feen only

when the coral is juft drawn out of the fea, and dif-

fer'd to ftand in fome of the fea-water : for, if you

take the coral out of this water; or even if you do but

touch it in the water, the polypus immediately retires

into his cellule. In retiring, it contracts itfelf,

the trough is clofed up (Fig. A/, zz, 0,) and each ray,

(J^. CJ as a^° each appendix (Q,a, a, a, a,) fhrinks,

and enters into itfelf, juft as fnails pull in their horns

:

each ray pulls in about half its length, and with their

ends they adapt themfelves to the edges of the

trough (Fig. T. R.).

§ 31. It is in this pofture, that the polypus is feen

the moment the coral is drawn out of the fea. The
polypus

,
in this contracted ftate, feen without a micro-

icope, refembles a drop of milk 3
and this is what

2 all
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all the good coral-fi fliers take for the real milk of the

coral
;
the rather, becaufe, by prefling the bark of

the coral with the fingers, the polypus is forced out,

and, in coming forth, it always retains the appearance

of milk. And this makes me believe likewife, that the

accurate Andreas Caefalpinus, who was the firft ob-

ferver of milk in coral, in reality faw nothing but

the polypi in the likenels of milk.

§ 32. Altho’ the polypi have their belly (Fig. A7
.

g.) quite difengaged from the cellule, as we have

laid above
;
yet they always keep it therein, fhorten-

ing and widening it fo, as to make it bigger than the

mouth or opening of the cellule (S.g,): and this

may be feen very diftin&ly, by feparating the cellule

and its polypus from the fubftance of the coral, and

then obferving it on the back part. In this attitude

it is, that we fee, not only the belly very much
fhortened (Fig. S. g,) but alfo the poflure, in which
the polypus keeps itfelf in its own habitation.

§ 33. At the bottom of the belly (A7
#,) offome

polypi, I have obferved fome roundifli bydatides, ex-

tremely fmall and foft, tranfparent, yellowifh, or

tending to pale. The fituation and figure of thefe

hydatides induce me to believe, that they are the

true eggs of the polypus.

§ 34. Altho’ the fize of thefe eggs is not much
above the fortieth part of a line, yet, by the aflifl-

ance of a good microfcope, I think I have difcover’d

therein fome veftiges of little grains, like thofe, which

are common on the bark and fubflance of coral.

Thefe eggs are detached from the polypus
,
and, be-

ing foft, they adapt themfelves, and flick to the hard

bodies, on which they fall. Afterwards they fpread

at
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at the foot, or bottom, and fwell up a little (Fig. K,)

;

and, in this cafe, we very well difcern an inward

cavity in them, the upper part of which becomes

uneven by eight wrinkles (Fig. L,), but is not open

as yet. Shut up within this cavity the fetus of the

polypus remains, contracted within itfelf, and, as it

were, without form. In due time the polypus grows

ripe, and, as it were, adult
;
and then, the upper part

(Fig. I. s
} /, s,) opening, it comes forth properly

extended (A7". and thus furnifhes the coral with

nutriment.

§ 35. While the firft cellule is (hut up,
(
K.) or

the egg of the coral is in its fubftance, we do not

find any one hard part in it like bone or marble
; it

is all foft : but afterwards, when the cellule opens,

we begin to obferve fome hard lamella
;
and when it

is grown bigger, and arrived at the height of about

a line and half (Fig. O.), it widens at bottom, (Fig.

H. «,) and at the top, [H. a,) and grows narrower

in the middle,
(
H’. o,) afluming the proper confift-

' ence and hardnefs of coral. And as this grows,(H.)

the polypi are multiplied, and new branches of coral

are formed.

§ 36. Here then we fee the vegetation of a plant,

and the propagation of an animal. It is fnbmitted

to the learned to decide at prefent, whether ti e coral

belongs to one of thefe kingdoms rather than to the

other; or whether, with greater juftice, it deferves

an intermediate place.

Defcription
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Defcription of the Madrepora.

See Tab. III. Fig. A.

This is intirely like the coral, as to its hardnefs,

which is equal to bone or marble. Its colour is

white, when polifhed. Its furface is lightly wrinkled,

and the wrinkles run lengthwife of the branches. Its

infide is of a particular organization
j having in the

center a fort of cylinder, (Fig. D. /,) which is often

pierced thro’ its whole length by two or three holes.

From this cylinder are detached about 17 lamina

>

(Fig. D. k
y
k

t )
which run to the circumference in

ftrait lines (Fig. D. m, m, m, m,).

Thele lamlnet are tranfverfely interfered by other

lamina
,

(Fig. D. y, y,) which form many irregular

cavities throughout the whole plant. The branches

(Fig. A.
o', g,) are conical

;
and the balls ofthe cone

is formed by the fummit of the branch (Fig. A. e> ej.

Every one of thefe fummits has wrinkles on its out-

fide, which run in the longitudinal direction of the

branches (Fig. B. c, cjj and each wrinkle anfwers

to a lamina
,
(Fig. C. e, u, e, u,) and each lamina is

of the fhape of a prifm, (Fig. E.) the bafis of which
is warty, and faces the outiide, (Fig. C. e

,
&r,) and

its point is cut into teeth, (Fig. E. n
y
n

y
n,) and be-

longs to the infide. The cellule, (Fig. B. a
, a

y
a,

c, c, Fig. C. c, e
,

z/, uj which is of the fhape of a

chalice, is compofed of thefe lamina ranged into a

circle.

In every one of thefe cellules is found a little pply~

pus
,
reprefented in Fig. E. but conliderably magni-

fied 5
the mechanifm of which is this :

O Three
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Three different parts, unlike each other, compofe
this animal 3 viz. the feet, (Fig. F. o, /,) a trough,

(Fjg. F. g y
H. t,) and an head, (Fig. G. n.) Each

foot begins by two conical appendices (Fig. H. o
,
o, o,

Fig. 1. o,). By the union of thefe appendices a

rounded part is formed, which, in fome degree, re-

fembles the belly of a mulcle, (Fig. H. i. Fig. x)

by means of which the foot is fhortened and length-

ened. To this part (Fig. I. x,) is annexed a little

cylinder, (Fig. I. n
,
Fig. H. c,) the length ofwhich

is indeterminate.

Thefe feet are ranged all around in great num-
ber, and annexed to the iamince

,
(Fig- F. a

,
a

y

c
,
c,) and are all united to the trough, (Fig. H. c,)

on the outfide of which are feen ten cavities, with

an equal number of prominences (Fig. H. t, t
, /, .r, .r, r,)

and in thefe is lodged the animal’s head (Fig. G.)

which has prickly rays, the precife number of which
I could not determine, on account of the extreme

velocity of the continual olcillatory motion of the

head from right to left, and from left to right
:
yet I

thought I could perceive the number of thefe rays to

be eight : and the ufe of them may be for the ani-

mal to catch and hold its food. This part is not al-

ways to be obferved, becaufe it fometimes hides itfelf,

by clofing up the trough (Fig. H. s, s, t
,
r,) about it ;

and, by thus covering itfelf, it is fafe in its habitation.

As the figure of this animal bears no refemblance

to the urtica marina
,

I cannot fee, how one could

clafs the pslypus of the madrepora with the urtica.

This animal is extremely tender, and generally

tranfparent, and very beautiful for its variety of co-

lours. I have obferved it in fpring and autumn in

the
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the neighbourhood of Rovigno and Orfera, where it

is often filhed up.

A Defcription of the Miriozoon, or Pfeudo-

foralium album fungofum of Aldrovandus.

As the (ize and (hape of this polvpary is fufficiently

feen in Fig. A. I (hall defcribe only what the micro-
fcope has enabled me to obferv’d therein

;
and what

Count Marfigli, tho’ peculiarly diligent, has either

overlook’d, or examin’d with too little attention.

And this I do the more willingly, as the mechanifm
of this body to me appears very wonderful.

Its fubftance is rather like that of bone than of
marble, but brittle withal : and its brittlenefs pro-

ceeds from the great number ©f cellules, with which
it is hollowed.

Thefe cellules are ranged all around in the branches,

(Fig. C. 777,) and difpofed in the manner ofa quin-

cunx
;
(Fig. B. 77, o,) and I don’t know to what bet-

ter to compare the form of each cellule, than to one

of thofe cinerary urns, which are frequently found in

Italy (Fig. E. i).

In each of thefe cellules lodges an oblong polypus,

(Fig. G.) (lender at the tail, (Fig. G. t,) thick at the

.belly, (Fig. G. e,) and again (lender at the neck,

(dFig. G. e,) to which is attached a little cover, (Fig.

G. o> and F. o,) round, concavo-convex, and of a

bony-fubftance. This cover is attached by its lower

part (Fig. F. n
t
and H. e,) to the entry of the cel-

lule (Fig. F. x).

O 2 Whea
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When the polypus chufes to fpread itfelf out, it

opens the cover, and out of its neck (Fig. H. s
,

.<,)

thrufts an ample probofeis, (Fig. H. g,) which is in

the fhape of a cup ; and with this it probably takes

its food. There are two little mufcles (Fig. H. a
,
a

} )

at the lower part of this probofeis, which are at-

tached to the cover.

When the animal returns into its nich, the pro-

bofeis links into itfelf; and the animal, by contract-

ing itfelf, draws back the cover ; and thus the cel-

lule is perfectly clofed, and the creature fecure in its

retreat.

However, all the polypi of this plant do not enjoy

this conveniency and fecurity, but only the adults;

that is, thole, which dwell about the branches. As
for the others, that are not as yet adult, and live

and lodge on the tops of the branches, (Fig. B. r, ?iy

and D. n
,
a%) they have no covers

; and a coniiderable

number of them dwell in imperfeCt cells, or in fuch

as are finithed but in part, (Fig. D. t
y
t,) and made

of a fort of cartilaginous and membranaceous mate-

rials. The imperfection of thefe cellules, and the

weak confidence of the pafte, which forms them, af-

forded me a plain proof, that the cellules are the

work of the polypi
,
as the niches, wherein they lodge,

are made by fome fhell-fifh.

XV.
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XV. A Differtation upon the Clafs of the

Phocas marinse, by James Parlons M. D.
R R. S.

Read Feb. i4.T"]S[ February 174.2-3, I had the honour

X to give this learned Society fome ac-

count of the fea-caif, which was fhew’d at Charing-

crofs at that time, which I often faw whilft alive,

and afterwards opened it. It is printed in the 496th
number of the Tranfa£tion% p. 383.

There is alfo now in town a feal (another fpecies

ofphoca) alive ; which gives occalion to my taking

farther notice of this clafs of animals, that the So-

ciety may have a clear idea of their differences, and
great variety ; and alfo be undeceiv’d with refpedd to

the fex of this, which is now in town.

All the fpecies of phoca
,

this being the generical

. name, have among them a very great likenefs to each

other, in the fhape, not only of their heads, but alfo

of their bodies and extremities. They are webbed
nearly alike, are alike reptile, viviparous, bringing

forth, fuckling, and fupporting their young alike

;

and, in fine, ail have the fame title to thefe appella-

tions, phoca ,
*1ritulus marinus

,
fea-cow

,
fea-lion ,

&c.

and thefe names are vulgarly given to them, as their

lize happens to be greater or fmaller 5
and the firft

of thefe names from or, according to Dr.

Charleton, from /Sam?, Signifying a noife, or kind of

grunting, which they all at fome times exhibit.

As to the fex of this prefent creature, the owner

reports it to be female. Now that
,
which I have

already

2



already defcribed being a female, I was the better

able to fee now far the prefent phoca differs from

that. And indeed, altho’ 1 will not abfolutely pro-

nounce it a male at prefent, yet, I confefs, I had

much rather incline to think it fo, than otherwife,

for the following reafons : I. Tho’ I feveral times

went to view it with the greateft care, held it up by

the tail, and turn’d it as I thought proper, I could

difeern no pudenda like that of the former ; there

being no aperture under the tail, but the anus. 2. I

could net difeern any mamillary veftiges in the lead

upon any part of the belly; and, 3. at fome di-

dance behind the umbilical regions, about the place

where one would mod naturally expeCt to find apenis

in the males of viviparous animals, there is a roundifh

vent or hole, not at all projecting from the body.

Now the want of the marks above-mention’d feems

to befpeak the following query; Whether this vent

may not probably be the place, from whence a penis

is protruded upon proper occasions ? becaufe, if this

animal had a penis
,
which, like that of other ani-

mals, was prominent from the furface of the body,

it would be torn to pieces ;
as he is a mere reptile,

dragging his hinder parts along fhores, rocks, dony
places, lands, and fuch-like, when he is out of the

water, being in no-wife able to raife his body from
the ground by the poderior webs

;
and therefore it is

more reafonable to fuppofe the penis concealed, and
occafionally capable of extrufion; and no author, that

I know of, makes any mention of this matter to fa-

tisfy the curious about it. And as to what the fer-

vant, attending the phoca
,
reports, concerning a men-

ftrual difeharge from it, I have examined him about
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it, and he knows no more, than that he finds, fome-
times, fwimming upon the furface of the water,
wherein the phoca lives, a white froth ; and when
lie takes it up, it dwindles away. This he fuppofes
to be the menfes ; which I fuppofe to be a froth,

brought on by the adion of the animal upon the
fait and water, which are very fufceptible of fuch an
effed. But, if a fhew-man gives out, that his ani-

mal is a fea-lionefs, he will eafily report any other
abfurdity.

The different fpecies'of this clafs, or rather genus
,

of animals, are diftinguifhable, by their proportion,

their fize, as to their full growth, their teeth, webb’d
feet, and whatever other parts in fome may not be
proper to others.

As to the firft, this fpecies before us is fliorter and
thicker in proportion than that I defcribed before

;

which appears by the figure in the before-mention’d

tranfadion ; and it may be depended on, that I was as

exad as pofiible in taking its true proportion. Dr.

Grew, in his excellent book ofthe Rarities
,
&c. men-

tions a difference in the proportions of two which
he defcribes, in their thicknefs * that prefented to the

mufaeum by Mr. Haughton being thicker than the

other. He alfo gives an account of another fpecies,

which he calls the long-necked feal, in thefe words $

“ He is much flenderer than either of the former

;

tc but that, wherein he principally differs, is the length

“ of his neck
;

for, from his nofe-end to his fore-
<c

feet, and from thence to his tail, are the fame
u meafnre

;
as alfo in that, inflead of his fore-feet,

u he hath rather fins 5 not having any claws thereon,

“ aa
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as have the other kinds.” The head and neck of

this fpecies are exactly like thofc of an otter. One of

thofe, which is alfo now in our mukeum, taken

notice of by the lame author, has an head draped

like that of a tortoife ; lefs in proportien than that

of every other fpecies, with a narrownefs or dxidture

round the neck : the fore-feet of thefe are five-finger d,

with nails, like the common feal.

Their fize, as to the utmoft growth of an adult,

is alfo very different. That before defcribed, was 7
feet and an half in length; and, being very young,

had ficarce any teeth at all. This in town is but

about
3 feet long, is very thick in proportion, and

has a well- grown fet of teeth; which, in a great

meafure, fihews this to be about its full growth. The
rnanati is alfo a phoca, and is one of thofe fpecies,

which grows to a prodigious fize. The great Ikin, in

the mufieum, is that of a manat)-, which feems to

me to agree with the other fpecies of this family, in

every elfential part, except broad bifid webs, indead

of webbed feet : and Peter Martyr gives an account

of one of thefe, which was thirty- five feet long, and

twelve thick.

The docility of this feal in town is, with reafon,

much admired, as a thing uhufual and drange to us;

but it appears, from Dr. Charleton, that, in his time,

it was not uncommon for the feamen and fifhers to

catch fome of thefe creatures lleeping, on the coads

of Cornwall and the Ide of Wight, and bring

them to be fo tame, as to get money by fhewing
them, and their performances : and he adds, that

the people of the former place call the larger

kinds about that coad foils

>

and the linaller J'eals.
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But the flory told us, by the above amhor Martyr,

of that great manati thews how capable thefe crea-

tures are of being render’d very familiar; and how
fufceptible of impreffions, tho’ they really feem as

unfit for any kind of education as any other what-
foever.

This author defcribes the manati very fully ; and
then tells this remarkable ftory

:

tc A governor, in the province of Nicaragua, had
C£ a young manati

,
which was brought to him, to

“ be put into the lake Guanaibo, which was near his
<c houfe; wherein he was kept for the fpace of
<c twenty-fix years ;

and was ufually fed with bread,
cc and fuch like fragments of victuals, as people often
u feed fifh with in a fifh-pond. Fie became fo fa-

u miliar, by being daily vifited and fed by the family,

“ that he was faid to excel even fhe dolphins, fo
<c much celebrated by the antients for their docility

and tamenefs. The domeftics of this governor
<c named him Matto ;

and at whatfoever time of
u the day they call’d him by that name, he came
<c out of the lake, took victuals out of their hands,
“ crawl'd up to the houfe to feed, and play’d with
u the fervants and children ; and fometimes ten per-
t£ tons together would mount upon his back, whom
u he carried with great eafe and fafety crofs the

« lake.”

All that is here mention’d of the docility of this

manati
,
does not much furpafs that of this feal in

town. He anfwers to the call of his keeper, and is

obfervant of his commands ; takes meat from his

hand, crawls out of the water, and firetches at full

length, when he is bid >
and, when order’d, returns

P into
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into the water
; and, in fhort, dretches out his neck

to kifs his keeper, as often, and as long, as required.

Thefe are marks of a tradfablenels, which one could

hardly exped: from animals, whofe mein and afpect

promife little, and indeed whofe places of abode, be

ing for the mod; part inacceffible, prevent their being

familiarized to any commerce with men, except by

mere chance.

The teeth are very well preferved in the fkin of

the manati in the mufaeum : they are 1 6 in the upper,

and 14 in the under jaw
j
and of thefe, 4 are between

the canine teeth of the upper, and 2 between thofe

of the under jaw. They are all conical from the

gums j the canine teeth are two in each jaw ; being

an inch and half long each, and of the fame form
with the reft

;
and they all bend a little backwards

by a fmall curve in themfelves. Nor have the very

back teeth of all the lead: refemblance to the molares

of other animals.

The walrus, or mors, is another fpecies of phoca,

and differs very little in diape and parts from the

other fpecies of this genus ; except that the two ca-

nine teeth of the upper jaw are of a prodigious fize,

like the great teeth of an elephant.

There are fome fpecies of this ge?ius of the phoca,

which never grow to above a foot long
;
and there

are of all fizes at full growth from thefe to the ma-
nati and walrus. The fkins of every fpecies have

fhort hair, and their colours are variegated from the

draw- colour and yellow to the deeped brown and

black. They are fometimes regularly brindled,

fometimes curioufly fpotted ; fometimes in brown
clouds upon a yellow ground, like that of a pied

horfe j and fometimes the brown or black occupies

the
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the greater part of the fkin, having lefs of the yel-

low ; and, in fhort, even thofe of the fame fpecies

are as varioufly lpotted or clouded as the hounds in

the fame pack
3 and it is probable, that, in unfre-

quented ifiands and countries, other fpecies of this

tribe are yet undifcovered. But it muft be ob-
ferved, that, where no other difference, but the varie-

gation of the colour, appears among them, that is,

in their fize, proportion, teeth, or extremities, they
are no more to be accounted different fpecies, than

cows having various changes in the dilbribution of
the clouds or fpots on their fkins.

The reverend Mr. Walter, in the firfb chapter of
the fecond book of Lord Anforis Voyage

,
defcribes

an animal under the name of the fea-lion, an abflrabb

of which you have as follows. He fays, That feals

haunt the Ifland of Juan Fernandes in great numbers;
but that there is another amphibious creature here,

call'd a fea-lion, that bears fome refemblance to a

feal, tho’ much larger : they are in fize, when at

full growth, from i 2 to 20 feet in length, and from
8 to 15 in circumference. Their fkin is an inch

thick
3 and they have at lead a foot in thicknefs of

fat upon the flefh; fo that a large one affords a butt

of oil : and he adds, that one being firfl fhot, they

meafured the quantity of blood, having cut his throat

for that purpofe, and it amounted to two hogfheads,

befides what remain’d in the blood-veffels. Their fkins '

were cover d with fhort hair, of a light dun colour
3

but the tails, and their fins, which ferve them for

feet on fhore, are almofb black. Their feet are di-

vided at the ends like fingers
3
the web, which joins

them, not reaching to the extremities 3
and each of

P 2 thefe
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tftefe extremities is furnifhed with a naif. They have

a diftant refemblance to an over-grown feal ; but in

forne particu ars there is a difference; efpeciaily in

the males, who have a large fncut or trunk, hang-

ing five or fix inches below the end of the upper

jaw. The females have not this ; and the males are

much larger than the females. The larger males en-

grofs to themfelves a great many females
; intimi-

dating the fmaller, and driving them away. This

author fays, they live at fea all fummer, and on fhore

in winter. They may indeed meet more frequently

in herds at one time of the year than another
; but

fuch is their nature, that they cannot totally inha-

bit the waters, having great need of refpiration in

the open air ; and therefore they mud frequently

come out of the water to reft, as well as to feed on
fuch herbage as is proper for them. He adds, that

they ingender and bring forth their young, generally

twoatabirh, while they live on fhore ; which, fays

he, being about the fize offull-grown feals, theyfuckle.

On fhore they feed on the grafs and verdure on the

banks of frefh water rivers, and fleep in herds in miry

places. They are found fleepers
j
and therefore fome

of the males place themfelves at certain diftances to

watch the fleeping herd ; and are capable of alarm-

ing, by grunting or fnorting like horfes. The males

fight one another furioudy about their females,

wounding one another defperately with their teeth.

They kill’d feveral of thefe for food, efpeciaily for

the hearts and tongues, and efteemed them preferable

to thofe of bullocks*. He reprefents them as very

full

* That thefe are wholefome food, and have frequently-

been ufed as fuch in former times, in England, appears

from



[ lT 7 ]
fall of revenge and fury in defending their young

;

for that one day a failor being carelefly employ'd

in fkinning a young fea-lion, the female, who was
its parent, ftole upon him, and laid hold on his

head, wounding him with her teeth in fo defpe-

rate a manner, that he died in a few days.

This hiftory may be applicable to other fpecies of

phocez ; and, by this defeription, as well as the figures

exhibited

from the following note, fent me by the reverend Dr. Jeremiah
Milles.

SIR,

THE dean of Exeter defired me to tranferibe the two follow-

ing notes from the 6th volume of Iceland's Colleelanea
, and

to fend you them.

Page r. in the account of the quantity of provifions purchafed

for the enthronization-feaft: of archbifbop Neville, there is this

article,

Porpofes and Seals XII.

and yet, in the bills of fare, which were added afterwards, I find

not the leaft mention either of porpofe or feal, -ferved up or arefled

in any fhape.

So likewife, in page 31 of the fame volume, where is an account

of the provitions, and their prices, which were bought for arch-

bifhop Warham’s enthronization-feaft, there is an article,

De Seales & Porpojf. prec. in grofs 26 s. 8 d.

and yet the preceding bil :

s of fare do not mention either of thefe

fifties, as ferved up at any of the tables of the feaft. Were they

not bought for the dinner of the fervants, and other in rerior of-

ficers ; whofe bills of fare are not particularly mention’d in this,

account ?

If thefe notices are of any ufe to you, I {hall be very glad to

have communicated them} and am, Sir,

Grofvenor-ftreet, Your very humble fervant,

Feb. 15. 1750.

Jer. Milles,
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exhibited in the book, what are counted fea-lions,

are manati's.

It will be well to obferve, that, in the figure of

the male, which, Mr. Walter fays, was taken from
the life, there is no appearance of a penis

:

which
would, in fome meafure, fupport our opinion of the

fex of the feal in town. For 1 fhould imagine, that, if

a penis was to be feen, the draught’s-man would fcarce

have omitted fo remarkable a part.

The learned Linnasus ranks this genus of animals

with thofe of his fecond order of quadrupeds
; and

indeed with great propriety, however injudicious it

may lately have been thought : for, altho’ none of

this tribe can ufe the pofterior extremities to raife

themfelves up, or Hand upon them, as upon legs and

feet
;
yet they l'wim and guide themfelves in the wa-

ter with them
;

for which they claim the title of

palmipedes
,

or webbed feet ; for they have no fimi-

larity with fins.

If it be objected, that thefe animals would come
more naturally under his clafs of amphibia

j we may
aflfert, that he had two very good motives for rank-

ing them with quadrupeds. Firfl, he had our great

Ray for his director, who has himfelf done the fame
thing : and, fecondly, he found, that, altho’ thefe

creatures are really amphibious, yet, the command-
ing characters, by which lie has, with great fagacity,

difiinguifhed his clafies, prevail here to give them a

place rather among the quadrupeds than the am-

great natural ill: divides the animal kingdom
into fix dalles, and each clafs into fix orders. Each
order is again divided into different genera

,
and each

genus
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germs again has its different fpecies. The phoca then

is the fixth genus under the fecond order of the qua-

drupedia ; which order is that he callsferce. It is

very neceffary to give this detail, in this place, of his

glorious method, that we may do juftice to fo great

a man, and alfo introduce the commanding charac-

terises by which animals fall naturally in the places

which he allots them, as far only as it relates to this

tribe under confideration.

To the clafs of quadrupedia he gives thefe general

characters

:

Quadrupedia
r Corpus pilofum— pedes qnatuor

.

{ Feminee evivipara
i

laftijera.

To the fecon 1 order of this clafs, thejer£.

^ f Dentes primores utrinque /ex.
Fera^ r

.
. ,

.

2 J
C camm longiores .

To the fixth genus of thzfera, the phoca.

f Dentes primoresfuperioresfex, inferiores 4..

Phoca < Pedes 5. 5. palmati natatorii.

I Auricalee nulla.

Under thefe characters he ranks but two general

fpecies :

1 . Phoca dentibus caninis teftis — Seehund. -

2. Phoca dentibus caninis exjirtis. — Walrus.

The different fpecies of the former, whofe canine

teeth are hid by the lips, are more numerous than

thofe, whofe fupet ior canine teeth, as thofe of the

walrus
,
project from the lips, and are, from their

variations
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variations in other parts, to be defcribed by their

particular marks, befides the canine teeth. We
fhall therefore add to thefe two fpecies of Linnaeus

fome particular ones, which he had not feen (fpeci-

mens of which our mufaeum affords) ; and fhall make
a table of them ; that whenever any others fhall at

any time occur to the learned, they may be added to

thefe.

Phoca minor
,
dentibus caninis teBis, palmis anteri-

oribus digitatis, ungulatis
,

pojlerioribus latis

ordinariisy urtgulis teretibus donatis.

The common feal.1 , ,

Vitulus marinus, l
Cha

;'
leton

-
and other

Sea-calf, J
authors '

On the fhores of the Ifle of Wight, Cornwall, and

almofl every country.

Phoca minor, dentibus caninis teBisy
service lon-

giore
,
capite lutra caput referente

,
pabnis ante-

rioribus latis non digitatis
,
pojlerioribus latis

ordinariis.

The long-neck’d Lai. — Grew.

On the fhores of divers countries.

Phoca minor,
dentibus caninis teBis

,
palmis ante-

rioribus digitatis, ungulatis, pofterionbus latis

ordinariis
,

collo conJlriBo,
capite tejludim-

forme.

The tortoife-headed feal.

On the fhores of many parts of Europe.

Phoca
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Phoca major dentthus caninis tedits
,
palmis ante-

rtorthus digitatis
, ungitlatis

,
pojierioribus latis

ordinariis
, corpore longme.

The long-boclied Teal,

On the coafts of Cornwall, and the Ifle of White.
Defcribed and figured in the Tranfa&ions, N° 469,
p- 3S3.

Phoca major, dentibus caninis techs, palmis an-

terioribus digitalis, ungitlatis
,
pojierioribus la-

tis bifidis.

Manati. De Laet. Pet. Martyr.

Sea-lion. Lord Anfon.

Nicaragua, and other American cpafts, and the

Jfland of Juan Fernandes.

P. S. Monfieur de la Condamine, in the account of

his voyage down the River of the Amazons, de-

feribes an animal, which, without doubt, is a

fpecies of the phoca : his account is as follows

:

“ I drew from the life the largeft frefh-water
tc

filh, which the Spaniards and Portuguefe have
“ call’d the fea-cow, or ox-filh j which muft not be
cc confounded with the phoca

,
or fea-calf. This

<c fifh feeds on herbage on the brinks of rivers : the

“ flefii and fat are very like that of veal : the fe-

“ males have dugs to fuckle their young withal

:

“ fome have made this fiih refemble too nearly
<c the ox, by attributing horns to it, which na-
“ ture never defigned it. It is not amphibious,

“ properly fpeaking, for it never goes intirely out
u of the water 5

being incapable of doing foj

Q, “ having
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“ having only two fins near the head, like wings,

“ fixteen inches long, fupplying the places of arms
<£ or legs. He only ftretches his head out of the
<£ water to reach the grafs. This, which I drew,
tf was female, and was about feven feet and half
(c long ; its greateft thicknefs being but two feet.

u I have fince feen of thefe much larger. The
<£ eyes of this animal bear no proportion with the
<c fize of the body

;
they are round, and are but

<c three lines in diameter. The openings of the

“ ears are yet lefs, appearing like pin-holes. Some
“ have thought this fifh was peculiar to the River
<c of the Amazons ; but it is as common in the
tc Orinoque ; and is found alfo in the Oyapoc,

and many other rivers about Cayenne, and the

“ coafts of Gnyane, and elfewhere. This is what
** is call’d Lamentin, at Cayenne, and in tire French
ct iflands of America , but I believe it a fpecies a
,c

little different. It never is feen out at feaj and
<r

it very rarely is at the mouths of rivers ; but we
<c find it above a thoufand leagues from the fea in

“ moftof the great rivers, that fall into that of the
t{ Amazons, as in the Guallaga, the Paflaga, &V.”
Whoever confiders this ingenious author’s accu-

rate account of this animal will eafily, and with

great propriety, be able to range it with one of the

fpecies in our account above.

XVI,
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XVI. An .Account of an iliac Paffion, from
a Paljy of the large Intefines ; communi-

cated to Dr. De Caftro, F. R . S. Tra?f*

latedfrom the Latin, by Tho. Stack M.D.
. F. R. S.

Read Feb. 21. /I MERCHANT, aged feventy, wlio
I7:>0

' jf\. had been accuftomed to hardlhips

from his infancy, was, for the laid fix years, very

fubject to rheumatic pains
* but, looking on his dif-

ordetr as the effedt of old age, he rejected all medical

advice. In thefe circumftances it happened, that he

was fuddenly fet upon by a party of foldiers, who,with

fevere threatnings, turned him out of his houfe, and

took poiTeilion of it : which fo terrified him, that he

was feized with a violent belly-ach ; and his agony

fo overpower’d him, that he fell on the ground half-

dead ; and at the fame time he voided blood by the

anus.

When his fright and grief for the lofs of his fub-

fdance were over, he return’d to his ufual way of

life, and was much fubjedt to the gripes ail the en-

duing winter, which he took no care of. During

this time, he fuffer’d much from coftivenefs, till

March 1747, when he was feized with fevere pains

about the navel ;
and tho’ he had clyfters of feveral

forts given him, not one of them could be made

to pafs. He was feverifh and thirfty, with a white

moift tongue, and could not fieep. He was blooded

as much as he could well bear ;
and the blood did

not appear inflammatory. He was treated with lax-

ative medicines, antiphlogiftic fomentations, and every

Q^2 thing
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thing, that could be thought proper, to'eafe the gripe-

ings, and give a free paffage : but nothing took ef-

fect for feven days together.

On the eighth he began to break wind, retain the

clyfters, diicharge fome little faces, and to deep,

tho’ not quietly 3 and, on the ninth, to make turbid

urine. But thefe promidng appearances were but of

jfhort duration 3 for, on the eleventh, his belly was

fo bloated, that he feern’d tympanitic 5 and an acute

pain, which he had in the hypogaftric region, darted

up towards the midriff on the right iide : and now
the mucus of the intedines came away with the clyf-

ters. He had bad fweats, and made foul urine,

without fediment.

On the 1 5th a confultation was held 3 and, as his

third: and fever were abated, and the medicines hi-

therto preferibed for opening a paffage, and taking

down the dwelling of the belly, which feemed ready

to burft, had proved ineffectual, it was agreed to make
him fwallow fix ounces of crude quickhlver, with

oil of fweet almonds, and fyrup of violets 3 and, loon

after, to throw in feveral purging clyfters.

In nine hours a paffage was opened, and he voided

much black liquid excrement, without the leaft grain

of quickfilver, tho’ very carefully fought for. A lit-

tle after that, he vomited much 3 and, in what he

threw up, there plainly appear’d excrements, and

globules of mercury. This was foon follow'd by

thirft, a little flow fever, very troublefome gripings,

no fleep, red high-colour’d thick urine, in very final]

quantities, breaking of wind without any eafe, vomit-

ing of every thing he took, great weaknefs, and par-
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tial fweats in the forehead and bread:. Under thefe

fymptoms he languifh’d to the twentieth day, and then

died.

The appearances, upon difledtion, were thefe : The
omentum was confumed ;

but the colon was inflamed

in feveral places
,
and fo diftended with wind, that

it nearly filled the whole abdominal cavity. Its liga-

ments or bands were fo thoroughly effaced, that there

wras not the lead: fign of them -remaining. In like

manner, the caecum was fo vaflly ftretched, as to take

up the whole capacity of the pelvis ; and that part

of it, which is touched by the thick gut, was gan-

grened, and perforated with a fmall opening. Hav-
ing clear’d it of the excrements, there were no inter-

nal ruga at the infertion of the ileum
,
nor any traces

of the valve of the colon, or of its braces, to be ob-

ferved. For it was quite fmooth on the infide, as

v/ell as the colon
,
by the definition of the cellules,

which it has in a natural fiate. The quickfilver was

difperfed all over the cavity of the abdomen
,
in fuch

quantities, that it was eafy to perceive, that none had

been difcharged by ftool. Every thing elfe, con-

tained within both the cavities, was in its natural

condition.

XVII.
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Read Feb. 21.

1 7SO.

XVII. A Letts?' from the Secretary of the

Royal Acade??iy of Sciences in Sweden, to

Cromwell Mortimer, M D. et R. S. Sec.

concerning the variatio?i of the magnetic
needle.

Celeberrimo Domino Dodtori, et Societatis Regia?

Londinenfis Secretaiio, Cromwello Mortimer,
S. P. D. Petrus Wargentin, Acad. Reg. Scient.

Suecicas Secretarius.

OB I IT ante paucos menfes fecretarius

Academia? Regiae Scientiarum Sue-

cicte, vir in mathematicis feientiis verfatiflimus, D.
Petrus Elvdus : cui, ex decreto academia?, ego mox
ffffectus fecretarius, muneris mei effe judicavi, com-
mercium literarium cum exteris focietatibus, acade-

miis, et viris eruditis, inftituere, cum perfuafiffimus

fim ejufmodi literatorum commercia plurimum ad

feientiarum incrementum facere.
** Ut aliquid ad feientias pertinens tibi imper-

tiam, paucis narrabo de obfervatis a me nuper
variantibus quotidie paullulum, fed faepe admodum
turbatis, declinationibus acus magneticae.

Halleius vedras dudum fufpicatus ed, effe quod-
dam inter lumen boreale et acum magneticam com-
mercium. Id certiffimis experiments et obfervationi-

bus evicerunt jam ante aliquot annos Cellius atque

Pliorterus, adronomi apud nos, dum viverent, cele-

bres, qui faepidime animadveiterunt, acum magno-
pere turbatam atque inquietam effe, quoties lumen

boreale
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boreale ad zenit, vel ad plagam coeli meridionaletn

afcendit, ita quidem, ut declinatio videretur fequi

mo,turn luminis, et intra pauca temporis minuta to-

tos tres et quatuor gradus aliquando variare. Res
fide major mihi initio vifa efi. Meis oculis tarn mi-
rum phenomenon notare cupiebam. Cum itaque

mihi traderetur acus, pedem Suecanum longitudine

aequans, ab opifice noftro ingeniofiflimo D. Ekftrom
confeda, agiliffima ; mox, ineunte Februario hujus

anni, coepi annotare illius declinationes
j
quas ftatim

quotidie variantes deprehendi, prout Grahamus,
Celfius, etc. antea obfervaverant, ea videlicet lege, ut

acus ab hora feptima matutina ad fecundam pcft me-
ridiem, ab oriente ad occidentem magis magifque dif-

cedat, interdum tertiam vel quartam partem unius

gradus. Poft horam fecundam iterum revertitur ad
odavam vefpertinam, ufquedum eundem fere fitum

attigerit, quern hora odava matutina. Per totam

nodem fere quieta efle folet, faltem non nifi parum
circa mediam nodem abit ad occidentem, mox in-

eunte mane reditura. Hrec diurna variatio nunquam
fallit, fed conftans et fere regularis efi, nifi lumen
boreale impediat.

Cum acus hoc modo, a die 6 Februarii ad i^
1"

circa feptimum gradum declinationis * occidentals

vagata elTet quotidie, eluxit, die 15 0
, lumen boreale,

non tamen admodum vividum. Magna cum volup-

tate percepi, acum mox affici, ut intra 10 temporis

minuta,

* Haec declinatio non eft vera et media hoc tempore Holmise,

fed aliquanto minor vera. At hac occafione non quaeiivi veram de-

clinationem, fed ejus tantum variationem.

2
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minuta, circa horam decimam vefpertinam, abiret

20' ad occafum, et intra alia decern minuta rediret et

difcederet 37' ad ortum. Cedante lumine acquievit

acus. Podero die indgnis contigit turbatio, ideoque

ipfas obfervationes citare non ingratumtibi cffe judico,

pro tota ida die.

Tempus Declinat ac. Tempus Declin. acus.
t 1 0 ! 5 r 0 /

8 0 a. m. 7 O IO 56 p. m. 7 1

10 0 7 4 I I 6 6 25
1

2

0 7 10 1

1

10 f 5 i

2 0 p. m. 7 if 1

1

!9 6 43
4 0 7 1

1

1

1

22 6 26

8 0 7 2 1

1

26 6 42

9 0 6 5° II 37 5 23
10 0 6 8 II 45 5 0

10 S 5 3 1 II 58 4 35
10 8 5 47 12 0 5 0

10 5 29 I 2 15 6 30
10 30 6 0 12 27 6 22

10 46 7 26 12. 3 f 6 55

Per totam hanc nodtem vix aliquo momento quie-

vit acus ;
fed, omnibus aliis rebus quietis, me folo

tacitis padibus acum invifente, nullo ferro admoto,

vagabatur hinc inde quad vertigine correpta. Lumen
boreale hac nodte fuit in plaga meridionali fplendi-

dumet vivacidimum, interdum per totum coelum fe

rapididimo motu diftundens : -fed ego intentus acui,

nonfatis luminis apparentias obfervare potui. Sequen-

tibus diebus admodum quieta manfit acus, ut et va-

riationes diurnse folito minores fuerint. At die 28

Februarii,
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Febrnaril, novo erumpente lumrne boreal i infigniore.

Sentiit id acus, quae ccepit vacillare hora pod: meri-

diem quarta, foie adhuc fplendente : unde intellexi

nos proxima nodte vifuros lumen boreale. Nec fefel-

lit eventus. At locus non permittit ipfas hue tran-

feribere obfervationes : fufficit dixilTe, quod vaciilaverit

acus inter 6° 50' and 9
0

1'. Per totum menfemMar-
tium nihil prater confuetas diurnas digreffiones un-
quam animadverti, ne 6° quidem, licet lumen boreale

turn confpiceretur, fed debile et quietum prope ho-
rizontem borealem.

At die fecunda Aprilis, ruptis induciis, rurfum ex-

arfit lumen, acui infeftans, idque per duos integros

dies, die nodluque pariter, quantum ex acu cognovi

;

nam ilia continuis agitata motibus fuit, licet lumen
non nili nottu obfervari poflet. En praecipuas ob-

fervationes.

Tempus decl. ac\
A 1 0 t

2 40 f. m. r— 7 7
4 ao -— 7 10

5 22 -
7 21

10 3 1 — 5 35
'IO 55 —

-

5 57
1

1

34 — — — 6 2 7
1

1

f 2 — — ~— 6 0
12 3 —

—

— 4 56
12 8 — —

5 2 7
1 2 18 6 34
12 2 1 — •— - 6 18

] 2 28 6 37
12 45 hi —

•

— 6 22

7 0 a. m. ~ *— 7 f
April

April 3,

R
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Tecnpus
k i.

April 3, 10 if

10 49
30 p. m.

43 p. m.

49 —
4
11

2 7

37
9
8

April 4,

3

4

4
f

f

f

f
6

7
10 2 f
10 43
10 54
7 14, w.

3 f

9 4°

9 f°
10 1

7

10 73
1

2

2

4
<5

8

29 p. m.

19

46 *-

f*
0

10 If

11 3

dec], ac.
o /

6 48

7 if

7 27
8 ff
9
8

8

7
6

f
6

7

7
6

6

6

ff

7
8 38
8 10

8 37
7 ff
7 22

7 i°
2 9
1

29

f4
f3
22

o
7

7

7 f

7 11

7 19
6 29

16
2

f 8

ff

5°
Variavit itaque acus intra diem unum plus quinque

integris gradibus.-

Die 20 Aprilis, cum toto die vehementer plueret,

acus tamcn turbata fuit continue, maxima; variatidr

nes
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lies erant duorum graduum. Non conqulevit acus

ante meridiem diei fequentis.

Sed te jam nimis diu detinui, vir teftumatrffime
j

ideoque heic fubfiftens me tuae amicitiae tuoque favori

etiam atque etiam commendo. Vale.

Stockholmize, calendis Maii,

1750.

XVIII. An ExtraB of a Eetter
, dated May

2, 1750, from Mr. Freeman at Naples,

to the right hotiourable the LadyMary Capel,

relatmg to the Rums of Herculaneum.

Read Feb. 2 8.'^rT"OU remember, that, about 7 or 3 years
l 75 °-

ago, the difcovery of Herculaneum
was greatly talk’d of, and reported to have been fwal-

low’d up by a violent eruption of Mount Vefuvius

;

which, by the mod accurate accounts, was in the

firft year of the reign of the emperor Titus, and 79
years after Chrift.

The lituation of this antient city is, as it were, at

the foot of Vefuvius near the fea, and juft at one end

of the village of Portici, the palace of the king of

Naples s fummer refidence ; and, I dare fay, a great

part of the city is under the faid village.

I was fird: conducted down a narrow pafiage,

which they have dug wide enough barely for two
perfons to pafs by each other

; and defcended, by a

gradual Hope, to the depth of about 6 7 feet perpen-

dicular. Here I faw a great part of the ancient thea-

tre, being a building in the form of an horfefhoe.

That part of it, where is fuppofed to be the orcheftra

R 2 and
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and flage, was not fo cleared out, as to be diflindly

feen : the other, where the fpedators fat, is very vifi-

ble, and confifls of 1 8 rows of broad hone feats, one

above another, in a femicircular form, and are fuf-

ficiently wide to place the feet of thofe, who lit be-

hind each other
j
fo that they may be faid to be both

feats and footilools. Altho’ this theatre is not emptied

of the matter or earth, that filled it, yet they have

dug quite round the exterior partr by "which one may
judge of its fpacioufnefs. At certain proper dilfances,

within the circuit of the feats, thro’ the whole range,

from bottom to top, are little narrow flights of heps,

by which the fpedators might come to, or go from,

their feats commodioufly, without crouding. Thefe

fleps or flairs alfo lead up, in a llrait line, to a fort

of gallery, feveral feet wide, which ranges all round

the outlide of the theatre, and which is called the

precind ; above which there are other flairs, which
lead to a fecond. By this precind it is judged, that

the theatre, with the orcheflra, muff be about 52
or f3 feet diameter.

I obferved, going round the theatre, feveral large

fquare pilaflers, equally diflant from each other ; and

which, doubtlefs, fupported the whole edifice. Thefe
pilaflers are of a thin compad red brick, adorned

with marble cornices. The pavement of this theatre

mufl have been very beautiful, by the different -colour'd

marble, that has been taken out of it, and fome that

remains. In fhort, by the broken pieces of cornices,

mouldings, and carved work, and the many fragments

of pillars, &c. which have been found within and

without the theatre, it appears to have been a mofl

magnificent edifice.

There
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There are two principal gates to the theatre, with
infcriptions on the architraves, which are taken out,

and placed in the king’s palace, among the other cu-
riofities. Thofe, who have the care of all, will not
iuder one to copy any thing : however I lagged a lit-

tle behind the red: of the company, and copied,
from the perfected of the two architraves, the fol-

lowing infcription

;

LANNIVS.MAMMIANVS.
RVF VS.II.VIR.QVINQ^
THEATR. OP.NVMISIVS.
P.F.ARCH.EC....

The antiquarians will have it, that Mammianus
R.ufus, who was one of the duumvirs, built the the-

atre at his own expence. There are numbers ofother
infcriptions, fome perfedt, others imperfect ; which
latter is owing, I fuppofe, to the little care taken in

digging them out.

It is a great pity, that they did not, at the fird difco-

very, open the ground at the top, and clear it away
as they worked, in order to have feen thofe fine

things in open day-light. But I have been told, it

was impofiible, feeing the vad depth of earth and
done they mud have been obliged to have made way
thro’. That reafon does not all fatisfy me

; they

having flaves enough, of the rafcally and villainous

fort, to complete fuch a work. What a fine thing

would it have been to have come diredtly down to

the roof of the building, indead of digging round,

and to have found all things in their fird lituation !

I come
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I come now to mention another opening, diftant

from that, which leads to the theatre, by which they

have made a way into fome houfes. Here they feem

to have dug infinitely more than about the theatre ;

for one may ramble, as in a labyrinth, for, at leaf:, half

a mile. I cannot be very particular in defcribing the

many things, that have been dug out of either of the

two places i but the mod noted you fhall have, as

far as my memory will permit, befides thofe, which

I took down in my pocket-book on the fpot. The
firfi; were many parts of broken horfes, with part of

a triumphal car or chariot, all of gilt bronze ; and

which, they fay, was placed over one of the gates of

the theatre.

The next were two equeftrian ftatues, which were

found on each fide of one of the faid gates, and, they

fuppofe, fronting a flreet, that led to the theatre.

Thofe, I was told, were ereCted in honour of the

two Balbi’s, father and fon, as having been great be-

nefactors to the Herculaneans. One of thefe ftatues

is fo broken, that it cannot be repair’d
; the other,

which happen’d to be better preferved, is extremely

well repair d, and is fet up under the piazza in the

gate-way of the king’s palace at Portici. On the

front of the pedeftal is feen the following infcription,

as it was found 3

M.NOMIO MF
BALBO

PR. PRO COS
HERCVLANENSES

It
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It is certainly a mofl beautiful flatue, and is judg’d,

by all connoilfeurs, to be one of the beft in the world.

I mufl own, I never faw fo much life exprefsd in

any figure I have feen. Not far from it, at the bot-

tom of the palace flair -cafe, is fixed another beautiful

flatue of the emperor Vitellius, very perfedl and in-

tire: another flatue of Nero, with a thunderbolt

in his hand : another of Vefpafian : one of Clau-
dius: one of Germanicus : two other beautiful

flatues, fitting ; but I could not learn whom they

reprefented. There are many others, fome of mar-
ble, fome of bronze, all bigger than life

j and even

fome gigantic, or coloffal : many without heads,

or arms, and others fo deflroy’d, as never to be re-

pair’d. Of buflo’s there are feveral ; fome very

beautiful, as that of Jupiter Ammon, Neptune, Mer-
cury, Juno, Ceres, Fallas, &c. In the apartments

of the palace are a vafl number of little flatues, ma-
ny of which are extremely beautiful: alfo a great

number of little idols, tripods, lachrymatories, and

many vafes curioufly wrought. Among thefe is a

whole loaf of bread burnt to a coal : they will not

fuffer any one to touch it. It is cover’d with a glafs

bell, thro’ which I perceived letters on the loaf,

which poflibly were the baker’s mark j and, examin-

ing them with attention, they flood thus

;

S
|

ILIGO. C RANII
E CISER

The man, who fhew’d the curiofities, told us, that

feveral had attempted to explain this mark, but could

not
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not make it out
; which, i beiieve, was owing to the

hid word. The S, tney imagined, fignified a word
by itfelf ; as it Hands a little wide from the letters,

that follow, and to which I judge that S ought

to be joined to form SI LI GO, which fignif.es line

flour ; of which the bread might be made, with the

mixture of flour of chich-peaie or vetch, which I

think E.CISER fignifies. C.RANII I take to be the

baker’s name. Whether I am right or not, I cannot

fay j but the man feem’d to approve of the explana-

tion, and faid he would communicate it to the king.

There are many other valuable curiofities, which I

could not fee, being lock’d up in the king’s clolet,

and private apartments
j
fuch as medals, intaglia’s,

and cameo’s.

I come now to mention fome of the pictures,

which were found. Some of them were taken out

of a temple near the theatre, others from the houfes.

They have all preferv'd their colours to admiration ;

which are very lively. They are painted in frefco,

and were fawed out of the walls, not without a great

deal of trouble and care j and are now fixed, with

binding mo.rter, or cement, in Shallow wooden cafes,

to prevent their breaking, and varniflfd over, to pre-

ferve their colours. You mufl think, that thefe pic-

tures are not alike valuable, otherwife than from

their antiquity ;
fome doubtlefs having been done by

good hands, others by bad, as one fees by the works

of thofe now-a-days. I fhall therefore only mention

fome of the heft. There are two large ones, as big

as life, which were taken out of the temple, which

I mentioned, and which, as the antiquarians will

have it, was dedicated to Bacchus
5
proving it by fome

other
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other particular things found in the faid temple.

One of thefe pictures, they fay, reprefents Thefeus.
The figure is naked, and holds a fmall club in his

hand : between his legs lies a minotaur, the pofture

of which produces one of ‘the moft admirable fore-

Ihortenings, that ever I beheld. There fland about
him alfo three little boys, one of which kifles his

right hand, another embraces his left arm, and the

the third gently embraces his left handj all extremely

well exprefled. The other picture is of the fame fize

as the former, and compofed of many figures as large

as the life. 1 . A woman fitting with a wand in her

hand, and crown’d with flowers : on one fide of her

Hands a balket of pomegranates, grapes, and other

fruit : near her is a little fatyr or fawn, playing on

one of the ancient inftruments, of 6 or 8 tubes, joined

together in a row. There is a lufly naked man ftand-

ing by her, with his face turned fomething towards

her, with a fhort black beard. He has a bow and
quiver of arrows; alfo a club. In the fame piece is

alfo another woman, who feemingly is talking to the

firfl : file is crown’d with ears of corn. There is alfo

a hind giving fuck to a boy. The man told me, that

this reprefented the ftory of the difcovery of Telephus.

Another pi&ure reprefents a winged Mercury, with'

a child fitting on his fhoulders acrofs his neck, by
whom is a woman fitting, and taking Mercury by the

hand. This, we were told, was fuppofed to be

Bacchus carried to nurfe. Another piece reprefented

Jupiter embracing Ganymede. Another, in which
is a hunt of flags and fwans. Three others, in each

a Medufa’s head. Another, reprefenting two heads

of imaginary animals ; for never was the like on

,

1

/ Sr; h earth,
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earth, nor in the waters under the earth. Another

beautiful one, reprefenting two of the mufes, one

playing on the lyre, the other with a mask on her

head. Another, with a lion, wood, and diflant views.

In another, various centaurs, buildings, &c. In an-

other, a flag ; over which is a bird flying, and feem-

ing to beak at him. Two other fmall pictures of a

dolphin. Another with architecture, and diflant

views. One with a peacock. Another with a tem-

ple, adorn’d with various pillars. j • •

There are many others of lefs notice, which you
will give me leave to omit, that I may mention

other things, which have been found; namely, two
large cornucopia’s of bronze gilt ;

a large round

fhield of metal ; two metal difhes ;
feveral lachryma-

tories of glafs, others of earth ; four large candle-

flicks of bronze ; a large metal vafe with a handle ;

many others of earth, curioufly wrought : the foot

of a lio-i moft curious, but in marble, and which
fupported a marble table ; a beautiful mafcharron of

metal, having the face of a cat, with a moufe in her

mouth. There is alfo a very fine medallion, extreme-

ly well preferved, with a baffo -relievo on both fides

;

on one is a woman, by whom is a man naked, killing

a hog : on the reverfe, is an old man, naked to his

waift, fitting and playing on two pipes, which he

holds in his hands. There is alfo another odd piece

in baffo-relievo, which reprefents a green parrot,

drawn in a chariot, and driven by a green grafshop-

per, which fns on the box, as coachman. Whether
this alluded to any thing, I could not learn ; but I

rather imagine it to be a whim of the artifl.

Were I to recount all the things in particular, that

1 faw, it would fill up more paper by twenty times,

than
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than I have already fcribbled. Let it fuffice them
that there are many bafkets and cafes full of one thing

and another, all jumbled together
; fuch as kitchen

utenlils, locks, bolts, rings, hinges, and all of brafs.

Things, that were of iron, were totally eaten up with
ruff. I was told, that when the workmen came to

any thing of that fort, it moulder’d to duff as foon

as they touch’d it
; occaflon’d doubtlefs by the damp-

nefs of the earth, and the many ages it lay buried.

I have little more to mention about the curioflties ; I

will only tell you, that I was affured there were
found many vafes, and chryftal bottles full of water

;

but that might penetrate thro’ the earth, and fall

into them, if not clofe flopp’d : alfo a fort offfandilh,

or inkhorn, in which were found many ftylets or pens*

with which they wrote in thofe days. When it was
firfl taken out, they fay the ink had not only its na-

tural colour, but that it was yet capable of tinging

:

it was very dry, when I touch’d it. There were

eggs found quite whole, but empty j alfo nuts and
almonds

;
grain of feveral forts, beans and peafe. I

have by me fome of it, which refembles beans of

the fize of coffee-berries burnt quite black. Many
other forts of fruit were found burnt quite to a coal,

tho’ otherwife whole and intire.

I will clofe this narrative, by declaring, that I can-

not be of the fentiments of fome, who affert, that this

city was fuddenly fwallow’d up, which implies, that

the earth muft have open’d, and formed a pit to re-

ceive it. My opinion is, that it was overwhelmed

with the boiling matter iffuing from the mountain, at

the time of the eruption. My reafon for this con-

jecture is, that moll things were found upright,

S 2 chiefly
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chiefly the buildings. That it was not a fudden over-

whelming, and that the inhabitants had time to

efcape with their lives, tho’ not with their goods, is

proved, by their not finding dead bodies, where they

have hitherto dug. . It is faid, fome human bones

were found, tho’ few ; which perhaps might belong

to fome miferable bedridden wretch or other, who
could not efcape, or of a perfon dying fuddenly thro'

frightj which I think is not difficult to imagine,

when one confiders what a fcene of horror they muff
0

have had before their eyes.

Very little money or plate has been found, or any
other portable thing of great value ; which I think is

another proof, that the inhabitants were not deftroy’d.

I doubt not, but before the violent eruption came
on, the people for fome days might perceive fuch

tokens and figns, as could not but alarm them, and
put them on their guard.

At the eruption, which happen’d in 1737, before

it burft forth for fome days, the inhabitants of Por-

tici, and the adjacent villages, all retired ; being by
fome figns apprifed of the event. And I have been

affured, that even for feven years before this laff

eruption, they were under daily apprehenfions of it)

but more fo for the laft four months of that time,

as the mountain then fcarce voided any fmoke at all,

and continual rumblings were heard from the body
of the mountain, even at a great diftance. The tor-

rent of burning matter at this eruption took its courfe

the oppofite way from Portici or Herculaneum, and,

as it happen'd, no village was damaged thereby. A
convent of Carmelite friers, that flood in irs paflage,

had a fhare of it j but what it moff deftroyed were

corn-fields,
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corn-fields, vineyards, and fome woodlands, upon
which the matter lay to a great thicknefs, and they fay

retain'd its heat for a long while. I was informed even
by feveral, who had been on the fpot 4 months after

the eruption, that the matter (which they call the

lava) was yet fo hot, that they could not walk
upon it : which fhews it muff be of a prodigious

depth or thicknefs. This matter, it feems, is not of

the fame quality nor fubftance all the way thro’ the

body of it j for I obferved, when I went to the the-

atre, as I defcended, that the fides of the paffage at

tne entrance were a fort of mould, 8 or 10 feet thick ;

after which appeared ftone, of a blackifh or dark-

grey colour, to the thicknefs ofabout a yard or 4 feet
3

then another layer of fandy earth, under which was
a layer of the fame fort of ftone

;
and that it conti-

nued firatum fuperJiratum ,
till I got to the bottom.

The theatre and the houfes feem all to have been

filled with earth, and being heavier at that inftant

than any other part, of which the matter was com-
pounded, fubfded firft. I know a cubic block of •

ftone is heavier than a lump of any earth of the fame

dimenfions. Therefore you may imagine, that the

ftony part of the matter fhould precipitate firft
; but

my notion is, that when this ftony matter was liqui-

fied, and boiling with heat, it was lighter in pro-

portion than the earthy part
; and that the inftant

the boiling degree of heat was over, it could not ga-

ther its parts together quick enough to form a com-
pact heavy body, before the earthy part fubfided. I

have examined this done, and find it has not, every--

where, the fame folidity. Reafons might be given

for that, but 1 will not trouble you with them now:
I wilh
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I will only tell you, that, in general, this ftone is

very hard and heavy, and that the whole city of

Naples is paved with it. I have feen fome of it,

that will bear a fine polifli, and of which they make
fnuff-boxes.

XIX. A Letter to the Prefident, concerning

the Hermaphrodite Jhewn in London : by

James Parfons M. D. F. R . S.

S I R
}

Red-lion fquare, March 14, 1750.

ReadMarchi4. A S I find the Friench girl, now (hewn
1750 /A at Ludgate as an hermaphrodite,

makes fome noife in town, and as the generality of

the world are apt in this very cafe to take the etv

roneous fide of the queftion in giving their opinions

about it, for want of having a proper knowlege of

the parts, I have taken the liberty to trouble you
with this letter, containing fome account of the mat-

ter, which is intended to undeceive fucli as are mif-

taken about it.

She is now about eighteen years old, and the true

defeription of her pudenda is as follows

:

What is miftaken for a penis and has at firft fight

caufed the deception, is the clitoris
,
grown to an

inordinate fize. The prepuce of this is continued

down on each fide, to form the >n'inpha\ under

thefe the natural urethra is in its proper place, as in

all females; and juft under this is a natural vagina.

This vagina is concealed by a fkin growing up from

the perinoeum> and continued to the labmm of each

fide
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fide quite over it ; which, if fnipp'd with fcilTars,

would lay the orifice of the vagina bare, and fhew
the perfon a perfect female, having only this morbid
jfize of the clitoris.

This is really the fa£t relating to the prefent fub-

je£t
;
which any one may be fatisfied of, by paffing

a finger down under this fkin to the perinceum
, and

he will meet the orifice of the vagina
,
and find

it as perfect as that of any other woman of the fame
age.

The vagina being thus cover’d, and the clitoris

thus large, it is no great wonder, that fhe fhould at

iirft fight be taken for a male by the vulgar : but it

would feem a little too carelefs in any of the fa-

culty to be fo deceiv’d. However if we do but con-

fider the following obfervations, we final! find it no
luch ftrange affair, as it now feems to the world r

nor is it new, to find people imagine, that, fince this

miflaken penis is imperforate, the urethra is preter-

naturally directed to appear under it, without con-

iidering it to be a true female urethra
,

in its natural

place.

I had the honour, on the 30th of April, 1741, to

lay before the Society feven or eight female foetus'

s

i

from about fix to fomewhat more than feven months

growth. Each of thefe had its clitoris bigger in pro--

portion than the prefent girl, or any other whom I

have ever feen
;
which is the cafe with all female

foetus's
,
during the greateft part of the time of gefta-

tion. And this is nature’s common rule all over the

world.

Now it is impoffible, that fo many hermaphrodites

fhould be formed at once, fince we have fo few
inftances
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inftances among the European nations of thofe fo re-

puted ;
tho’ they are common enough in Alia and

Africa, in all thofe places efpecially, that are neareft

the equinoctial line, where the non naturals them-
felves conduce much to the general relaxation of the

folids in human bodies, and confequently this un-
feemly accretion of that part.

Now as the female foetus increafes in the uterus in

a natural way, the neighbouring parts of the pudenda

grow more in proportion than the clitoris
,
drawing

away the integ ments from it, whereby it becomes
by degrees lefs confpicuous ; and at length, as the

child grows up, it is fhrunk between the labia
,
and

remains always cover’d, as it is now the common
appearance in our women. But when it continues

its growth, together with the neighbouring parts in

the fame proportion, which all femalefoetus's have

it in, maintaining its firft proportional fize, the per-

fon, when grown up, is call d by the vulgar an her-

maphrodite i face the natural ftruCture of this part

is in a great meafure like that of a penis virilis.

Nor is its largenefs in a fcetus much to be won-
der’d at, fince there are other very fnnilar cafes in

the fame body, as the gland thymus and glandulre

renales ; both which, as the child grows larger, di-

minifh in their proportion.

T hefe macroclitoridere are fo numerous among ma-
ny nations of Afia and Africa, that the antients, Albu-

cafis efpecially in his 7 1 ft chap, inform us of the ne-

ceftary operation and method of cure, which he terms

cura tentiginis
,
finding the part fo call’d inconvenient

from its krgenefs. Nor was this knowlege confin'd

to men of fcience alone amongft the Egyptians and

Ethiopians,
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Ethiopian f, and Angolans

;
For every parent knows*

when the child has thefe parts longer than ordinary,

and cut or burn them off, while girls are very young,

and at the fame time never entertain she lead; notion

of the exigence of any other nature befidcs the true

female, in thofe children, who are thus deprived of
that pa t.

The learned De Graafe was well acquainted with
this, and gives his approbation of the operation, as

highly neceffary, as well as decent: “ eflque kujus

“ partis chirurgia orientalibus tam necefj'aria quant
tc decora.”

It has been faid too, that this girl in town has not

the lead: appearance of breads 5 but thofe, who re-

port this, mud furely have never feen the breads of

the women of any other nation but our own. On
the contrary, die has as large breads as any French

girl of her age, and as good a nipple; whatever care

they take to fqueeze and comprefs them with her

apparel. Befides die is a thin girl, and fmall of her

age ; and really among our own young women,
when they are fpare, and fmall in dature, it will be

hard to find any with breads more confpicuous than,

if fo much as, hers.

I have confider’d this fubjecd more at large in my
Critical Inquiry into the Nature of Hermaphrodites,

which the curious may fee ; and am, in the mean
time. Sir,

Your mod humble fervant,

J.
Parfoils.

T XX.
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XX. An Account of a veryfmall Monkey,

communicatedto Martin Folkes Efq\ LL. D.
and Prelident of the Royal and Antiqua-

rian Societies, London
;
by James Parlous

M. D. R R . S.

SIR,
Read April 18.

l 7p- T H E right honourable the Lord
Kingfton, of Queen’s- fquare, per-

mitted me to take a drawing and this defcription of

the little monkey, which you and the reverend Dr.

Stukeley law a few days ago. Its particular charac-

ters, join'd to its very 1'mall lize, induced me to think

it a fubjedt worthy the notice of the Royal Society;

efpecially too as there is yet no good figure of it ex-

hibited.

It is, from the tip of the nofe to the root of the

tail upon the edge of the fpine, but feven inches and
an half ;

and the tail, from its root to the extremity,

is nine inches ; its face about an inch long ; and
hardly three quarters of an inch broad at the eyes,

where it is broadeft. Its utmoft weight is about four

ounces and an half averdupoife.

The face is naked, and of a flelh-colour ; the eyes

black, having no white part vifible
;
the ears are thin,

large in proportion, and of a dark colour ; and are

furrounded each with a grove of very white hairs

;

between which the hairs of the neck are blackifh,

and fo are the four extremities : the reft of the body
and tail is a mixture of dulky and yellow, fo as to

compofe a dark olive; the hairs of the body are

4 exceedingly
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exceedingly Toft, and, upon clofely examining them,
each hair is parti-colour’d, that is, dufky at the root,

then a little- yellowifh, then dark, and then yellowifh

again, fomewhat like the foft feathers of partridges.

The fingers are flender, each having three joints:

they are five on each extremity, and are pointed by
nails rather refembling the claws of birds, than thofe

of human bodies ; which is common to moft other

fpecies of the cercopitheci.

I fince waited on Mr. Hyde, of Charterhorfe-

fquare, who fhew’d me another of thefe, winch
happens to be the male of this very fpecies now de-

ferred, and feems about one fize larger than my
lord’s, being about eight inches, meafured by a pack-

thread, from the nofeto the root of the tail, and from
thence, the tail is about ten inches long. It weighs

about fix ounces and a quarter, is very flender like

the female, and with fome difficulty moves his pof-

terior extremities ; but they feem always better in

warm weather, and more adtive than in winter, be-

ing fcarce able to bear cold.

The fame gentleman gave me befides an account

of the following particulars relating to it

:

This and a female, which is lince dead, were

brought by an Eaft-India fhip about two years ago,

from Brafile, having occafionally touch’d there in its

return from the Indies : which fhews Brafile to be the

native place of thefe animals. And as Mr. Hyde has

had his monkey nowtwo years, thefe may be reafonably

fuppofed at their full growth j and perhaps the males

are commonly fomewhat larger than the females, as

it is in fome other animals. They are both very thin

and fpare, and of the fame colour in every refpect,

T z except
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except that there are more downy white hairs on ths

male than on the female ; the marks and features

are the fame in both ; their voices are fmall and

fhrill
;
and they are alike in all other refpe&s but the

fex ; and altho’ the claws are like thofe of a bird

having hooked nails, pointed at the end of every fin-

ger of the upper extremities, the thumb of each in-

ferior extremity in male and female is flat like the

human, and has a flat nail.

Mr. Hyde feeds his monkey fometimes with roafled

chefnutsr fometimes in fummer with fweet fruits, as

goofeberries when thorough ripe, plums, cherries,

and fuch-like ; but he will not touch currants, be-

caufe of their acidity. He feems very fond of the

fmaller fpiders and their eggs; but not the larger

forts
; nor will he touch the great blue-bottle fly,

tho’ he greedily eats the fmall common flies. He
frequently has a diarrhoea ;. and once, by accident, it

was found, that he feem’d to love a gum, call'd gum-
fenega, which he feeds on with eagernefs, and it

never fails to cure him; fo that he gives it to him
now only occafionally. Another kind of diet, which
I faw him eat, was young fnails; of which he eats

three a day.

I have chofen the figure of the male to be engraved

for the TranfaEiicns, put into fuch an attitude, as will

befl: fhew the penis and ferotum. They are placed

nearly in the fame fituation with thofe of a dog; but

moft refemble thofe of human nature, being naked

of hair, having a fair foft flefh-colcur’d fkin, very

tender and taper towards the end of the penis
, which

is altogether as prominent from the body as the hu-

man, . The feminine part of generation of this lpecies

confifls

$.*
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confifts of a flefh- colour’d naked piece a little raifed,

having a hole in the middle, and fituated backwards
between the femora

,
not quite fo far as the pudenda

of the females of other fmall quadrupeds.

This, fir, is the fpecies of monkey mention’d by
Marcgravius, in the fifth chapter of the fixth book of
his Hiftoria rerum naturalium, &c. where he treats of
-the quadrupeds and ferpents of Brafile

$ but his figure

bears fo little refemblance to the creature, and his

defcription is fo fhort, that I believe you will think

this farther hiflory not unneceffary : however, I have

tranfcribed his words as follow, to fhew that this

animal is the fame, that he defcribes.

Cagui or fagui minor, fenerum animalculum et
u parvum\ leonemquoque facie referens. Totiuscorpo-
u

ris longitudo circiter fex digitorum eft, caudae autem
u decern ; capitulum habet parvulum, quod vix po-
t£ mum minus aequat: nafum exiguum elatum

; ocu-
u

los teneros
;

os parvum cum dentibus acutiflimis;
<c crura manus habent inftar cercopithecorum,quinque
“ digitis teneris praedita : aures fubrotundas, quas
tc circumftant pili albi, ordine et cumulatim pofiti

tc et quafi eleganter effent pexi. Pili autem totius

iC corporis interius et in exortu rufefcunt, exterius
tc funt ex albo et fufco mixti

3
cauda autem quafi

<c ex albo et fufco annulata efh Acutiflimum edit

“ fonum voce fua : velociflimum eft animalculum in
11 faliendo : frigoris impatientiffimum. Velcitur pane,
tc farina mandiocae, atque aliis.”

What the Brafilians call cagui
,
the Congenfes call

pongi 3 which are diftinguifhed into the cagui major

and
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and minor, Mr. Ray, in his Synop/is anirn. p. 1 54,

chapter of monkeys, thinks, this is that fpecies de-

fcribed by Clufius from Lerius, which they call Sa-

gouin. I am,
S I R,

Your truly humble ervant,

James Parfcns.

XXI. ExtraEl of a Letter from Naples, con-

cerning Herculaneum, co?itaining an Ac-

count and Defcriptio?i of the Place
,
and

what has bee?i found in it.

Read April 18./
|
\HE entrance into Herculaneum is

1 defcribed to be down a narrow

pafiage, cut with a gradual defcent ; and, towards

the bottom, into fteps : and the city is fuppofed to

lie about 60 feet under the furface of the ground.

Thofe, who go down into it, carry each of them a

wax taper, and are preceded by a guide. It is fup-

pofed, that, befides the earthquake, which fwallow’d

up this town, it was alfo at the fame time over-

whelmed with the burning lava, which then ran

down from mount Vefuvius, during the eruption.

And accordingly all the paffages into it are cut thro’

this lava j which is a very hard fubftance, like done,

of a (late-colour, andfaid to be compofed of various

kinds of metals and glafs
; which indeed is manifeft

in the appearance of it. The ftreets of Naples are

paved with the fame lava : but it feems to be of a

much
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much more foft and Tandy fubftance in Herculaneum,

than in the places, where they dig it for ufe.

The appearance of this city would greatly difap-

point fuch, as fhould have railed their expectation to

lee in it fpacious ftreets and fronts of houfes
; for they

would find nothing but long narrow paflages, juft

high enough to walk upright in, with a balket upon
the head ; and wide enough for the workmen, who
carry them, to pafs each other, with the dirt they

dig out. There is a vaft number of thefe paflages,

cut one out of another j fo that one might perhaps

walk the fpace of two miles, by going up every

turning.

Their method of digging is this. Whenever they

find a wall, they clear a paflage along the fide of it.

When they come to an angle, they turn with it
j and

when they come to a door or a window, they make
their way into it. But when they have fo done, they

are far from finding themfelves in a fpacious room,

or open area ; lor all the rooms and places they have

yet found, are filled fo brimfuli with lava, that it

flicks on to the fides of the walls ; and they can ad-

vance no farther, than as they can make their way
by digging : wnich is fuch infinite labour, that when
they ceafe to find any thing worth their fearch, they

fill up the place again, and begin to dig elfewhere.

By which means no place is quite cleared, to the

great grief of every one, who has the leaft lhare of

curiofitv. But the king does not chufe to proceed

in any other method. Confequently, it does not ap-

pear bow many ftories high the houfes may be ; nor

is any thing to be feen over the head but lava. In

which lava are vaft numbers of burnt beams, that

feem
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feem to have been beams or joifts of floors ; tho’ they

are now little more than black dud
; and where they

are quite moulder’d away, one may plainly fee the

grain of the wood imprinted in the lava; fo dofe
did it dick.

In one paffage, they paflcd by a great many pillars,

lying about three feet diftant from each other; fup-

pofed to have compofed a portico, or colonnade.

They are of brick, plaider’d, and are fluted, and

painted red. They are broken off, a little above the

bafe, and are thrown down, in fuch a manner, that

they now lie in an horizontal pofition, in the midd
of the lava.

In another place, they paffed through a fepulchre,

a little kind of room, about i 2 feet fquare ; which
was built up, all round, in the fame manner asfloves

are in our modern kitchens, with niches, like the

arched holes under fuch doves, for the afhes to fall

into. In each of thofe niches was a common earthen

urn or pot, with a cover, full of dry bones, appear-

ing as if they were worm-eaten.

In another part, they manifedly went in at the

door of an houfe ; and faw a window a little on

one fide of it. They feemed to be in a good large

room ;
but the lava was left all danding in the mid-

dle of it, and only a paffage made round it, in order

to get the paintings off from the walls. There have

been feverai rooms opened, from whence they have

taken away paintings and mofaic floors, but which

are now filled up again. Some bits of mofaic floors

dill remain, and are vifible.

They palled another place, which is called a bath,

and has that appearance. It is of a circular form,

and
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and feems to have been made to contain water. Here
were found fome marble and fome fiatues. And a

little way diflant from this is a Hone Hair-cafe
; but

what it leads to, is not yet known.
Then they pafled by a well, built round with a

parapet-wall on the top, and an arch turned over it

;

whereby the lava has been prevented from choak-
ing it up j and it is now a good well.

Jn another place, they walked, for about 30 feet,

in a Hrait line, along the fide of a Hone building,

luppofed to be a temple. It has two very dee'p Heps

all along the bottom
; and then an upright flat fur-

face, about 4 or 5 feet high
;
and then a narrow

cornice ; and feems to be the bails or pedeflal for a

colonnade of pillars. In one part of it they have

begun to dig, above the cornice, and And no inter-

ruption ; which adds to the probability of its being

the fpace between the pillars. However, none are

yet difcovered
;
and it will be fome time, before they

can be able to determine what it is.

In another place is juH fuch another building of

the like fort, but of a circular form. This they have

but juH begun to find.

In fome places the company faw little bits of paint-

ings on the walls ; but they are taken away prefently

after they are found.

It is fuppofed, that the workmen are at prefent

got no farther than the fuburbs of the town, in this

part of their fearch; having met with no grand

buildings, unlefs the two lafl-mention d fliould prove

to be fuch.

But the theatre (which is mention’d by the

writer of the letter as moH worth feeing) is about

U half
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half a quarter of a mile from the place, where the

company fird went down. The company therefore

now re-afcended, and walked thither.

A very good view may be had of this theatre,

even without defcending under-ground ;
for, over the

feats, a very large well is dug through the ground,

and through the lava the diameter of which well

may be perhaps 15 or 20 feet ; and the depth of it

about 60 feet ; and the fides of it are all fmoothed

and white-wafhed : fo that it lets in a very ftrong

light
; and a perfon may look down from the top,

and have a very good view of the feats : but no one

can fee the whole of it, without going down under-

ground, which this party therefore did.

They perceived, that a paffage had been cleared

all round the outfide wall of it ; which appears to

have been plaidered, and painted with pillars, and

other kinds of ornaments ;
mod of which are taken

away. They walked all round the corridor on the

infide, which led to the feats. It is here totally cleared

of the lava ; and they could fee the arched roof,

which is plaider’d. This corridor was lined and
paved with marble •, but it is now all taken away.

There are 25 rows of feats, all of done. There is a

pretty wide fpace of them, cleared quite down to the

bottom j fo that a very perfect view may be had of
them. The door-ways are alfo all cleared ; and like-

wile the little dair-cafes, 8 or 10 in number, which
led to thefe feats. But part of the arena remains not

yet cleared. This whole building feems to be per-

fectly intire
j
and nothing appears to be thrown out

of its place. It is imagined, that it ferved both
for a theatre and an amphitheatre. There does not

appear
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appear to have been any covering over the feats. It

was in the niches of the corridor of it, that alinod
all the fine fbitues were found.

The writer of the letter obferves, that u the notion
Ct of this theatres being full, when the eruption hap-
“ pened, and that the people had not time to
“ efcape,” was probably groundlefs

; becaufe no dead
bodies have been found in it. To which is added
another reafon for judging, that the dedru&ion of the

city was not abfolutely fudden ; which is, the fmall

quantity of riches hitherto found in it
;

as well as

the very fmall number of bodies and bones, not

amounting, in all, to above 20 fkeletons, if fo many.
And one very extraordinary inflance is alleged in fup-

port of this opinion, cc that they had at lead [one
u notice j” however fhort it might be. A fkeleton

was found in a door-way, in a running attitude
; with

one arm extended, which appeared to have had a

bag of money in the hand of it : for the lava had
taken fo exadt an imprefiion of the man, that there

was a hole under the hand of the extended arm ;

which hole was apparently the imprefiion of the

bag, and feveral pieces of filver coin were found in

it. This man therefore mud have had notice enough

of the danger, to endeavour to fecure his treafure ;

tho’ he mud have been, as is remark’d, indanta-

neoudy encompaded with liquid fire, in attempting

it.

No manuferipts have yet been found ; but they

have met with fome few inferiptions on marble, tho’

none, that are of any confequence, or ferve to give

new light in any point of antiquity.

U 2 The
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The labour of clearing the place Is performed by
(laves, who work chained together, two and two.

The curiofities taken out of it are depolited at a

palace of the king’s, at Portici 3 and fill feveral rooms
there.

The fineft of them are the ftatues. There is an

exceedingly beautiful one, in white marble, ofBalbus,

on horfeback; which ftands in a portico of the palace,

and is a moft juftly admired performance. It is quite

intire
3 and the horfe is reckoned the fineft piece of

work of that kind. The other ftatues are not yet

put up. There are many of them 3
fome in marble,

fome in bronze, and almoft all of them fine. Parti-

cularly, one of Agrippina 3 alfo a figure of a woman,
with a dejedted countenance, which is the moft ex-

preffive of forrow, innocence, modefty, and diffi-

dence, that it is pofiible to conceive. Some of the

bronze ftatues are remarkable for having a fort of
enamelled eyes put into them 3

but the whites of

them look very {hocking.

The marble, that has been found, is very fine, and

of various forts 3 and the king has made moft beau-

tiful tables of it.

The writer proceeds next to give fome account of

the paintings, and obferves, that, to fpeak the truth,

much the greateft part of them are but a very few
degrees better than what you will fee upon an ale-

houfe-walh They are all painted on plaifter 3 which
has been very carefully feparated from the wall, in

as large pieces as might be done. Thefe pieces are

now framed
5 and there are above 1500 of them,

but not above 20, that are tolerable. The beft of

them are 3 large pieces 3 one of which is a fort of

hiftory-

1
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hiflory-piece, containing 4 figures, that have fome
exprefiion in their faces

; but even thefe befl, if they

were modern performances, would hardly be thought
worthy of a place in a garret. T here are about a

dozen little pieces, of women dancing, centaurs, &c.
the attitudes of which are very genteel, and the draw-
ing pretty

;
but the fhading is terrible daubing.

The colouring, that has been fo much talk’d of,

is allow’d to be furprifingly frefh, and well preferv’d,

conlidering how long it has been done
;

but the

painters of them feem to have been maflers of only a

very few fimple colours, and thofe not very good
ones. The red is the brightefl and bell. The lava

was found flicking on to all the painting j which, as

fome think, has helped to preferve it. The paint is

liable to be rubbed off} to prevent wrhich inconve-

nience, they have flightly varnifhed it.

The defigns of the greatefl part of thefe paintings

are fo flrange and uncouth, that it is difficult, and

almofl impoffible, to guefs what was aimed at. A
vafl deal of it looks like fuch Chinefe borders and
ornaments, as we fee painted upon fkreens. There
are great numbers of little figures, dancing upon ropes }

fome few fmall bad landfcapes ; and fome very odd
pieces, either emblematical, or perhaps only the

painter’s whim. Of which laffc the writer gives two
fpecimens 5

one, of a grafshopper driving a parrot }

the other, of a vafl great head, in the midfl of what

feems to have been intended for a green field encom-
paffed with an hedge.

All the paintings are either upon black or red

grounds : and fuch, that the writer cannot help fufpedt-

ing, that it is their antiquity alone, that has recom-

mended
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mended them to their admirers, and atoned, in their

eyes, for all their blemifhes and defeats ;
and pro-

felfes great amazement at the accounts, which have

been fent to England concerning them.

Then follows a little fort of inventory of things

found in this fubterraneous town ;
kitchen-furniture,

in abundance, in iron and in copper ;
apparently an~

fwering the fame purpofes, for which we now ufe

them, tho’ a little different in thape j vaft numbers of
lamps, both earthen and copper • locks, hinges, &c. A
loaf of bread, almoft burnt to a coal, with the baker’s

name upon it. Some beans and barley. A fifhing-

net, burnt quite black ; but yet hanging together, fo

that one may plainly fee the mefhes, and what the

thing has been. Some urns and tripods, in bronze,

chafed in a very neat and curious manner
;
the chafing

in filver. Some bufts. A good many fmall figures,

and medals
; but the king is fo choice of tliefe lafi:,

that they are not to be feen, tho’ faid to be not very

curious. All the coin, which they have found, has

been filver. There are a few good intaglio's and
cameo s. There is a pair of bracelets, which were
found on the wrift of a fkeleton ;

alfo a tew ear-rings,

and fome rings.

The king has laid down, in the rooms at Portici,

feveral of the mofaic pavements, that were found at

Herculaneum. The defigns of them are pretty

enough, but not uncommon. They are, chiefly, black

and white marble; and very fmall lquares. They are

laid in a cement, but fo clumfily, that the pieces do
not touch at all

; and the fame thing was oblerv’d at

Herculaneum.

The
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The king is now employing a perfon to take draw-
ings of all the ftatues, and principal paintings

; with
an intent to publilh them, together with an account

of Herculaneum. The ftatues cannot be made to

appear more beautiful than they really are : but the

writer imagines the world will be vaftly deceived

with regard to the paintings. For the man is a very

nice drawer ; and has alfo managed the colouring to

advantage
;

fo that he has made exceedingly pretty

things, from originals, which are miferable daubings.

The company having feen the drawings firft, were
extremely difappointed, when they afterwards came
to view the originals. It is likewife propofed to

make a plan of the town, by meafuring all the walls,

which they find, and taking all the angles ; and thus,

in fome degree, to compenfate for the omiffion of

laying it all open.

XXII. An Occultation of the Planet Vemu
by the Moon in the Day- time

, obferved in

Surrey-ftreet, London, April i 6
, 1751,

0 . St. by Dr. John Bevis.

Read April 1 8.
'

| "p IND ING many had gotten a notion
1751. jj-i

from the almanac-makers, that it

would be next to impofiible to obferve this occulta-

tion, I was refolved to give attention to it
;
well re-

membering, that I had feveral times feen Venus on

the meridian with a three-foot tranfitory, when Hoe

was much nearer her fuperior conjunction with the

fun, than now. The whole matter was. to direCt a

tube
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tube fo, as to find her out a little before her ingrefs,

and to manage the inftrument fo, as alfo to have

light of her at the inftant of her egrefs. And know-
ing, that Mr. Short is never unprovided with one or

more inftruments exceedingly well adapted to this

and other purpofes, the fame that he has defcribed in

Pkil. Tranf. N° 493 ;
which, for its eafy removal

from place to place, may be confider’d as a fort of

portable obfervatory, I intimated my intention to him
the evening before j who was fo kind as to fet up
two of the faid inftruments, which I found rectified,

and ready for obfervation, when I vifited him the

next morning.

One of thefe, placed near his clock, he intended

for his own ufe, and the other was for me. I had

alfo with me a watch of Mr. Graham’s make,
which fhewed feconds, and was fet exadtly to the

dock.
A little after 10 Mr. Short waited upon His Grace

the Duke of Queensbury, and Mr. Pringle, to the

apartment where I was ; who, after taking a look at

Venus, which I had then brought into the telefcope,

feated themfelves near me, and I applied myfelf at-

tentively to the obfervation.

The air was of itfelf exceedingly clear
; but the

wind, being in the north-eaft quarter, brought fuch

drifts of fmoak, as much impaired the difiindnefs

of Venus, which however look’d round. Several

minutes before I expe&ed it, the figure of the planet

was manifeftly alter’d ; upon which I called out to

Mr. Short to haften to his inftrument, which he did,

but was too late. I never ftirred my eye from mine,

before the total ingrefs, at io
h
39' 30'' by the watch,

which
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which I compared with the clock, and found it had
not altered in the leaft.

From my firft perceiving the change of the figure,

to the intire ingrefs, could not be a full minute.

By a flight calculus I had made, the occultation

was not to laft half an hour? but the ingrefs con-
fiderably anticipating it, I conjectured, that, on the

contrary, the egrefs would be later, as it proved to

be.

I muft here take notice, that not the leaft glimpfe

of the moon, then not two days old, could be - dis-

cerned : fo that the bufinefs of fecuring Venus, at

the inftant of her emerfion, within the field of the

telefcope, over which fhe pafled in about 2
1

1 o", de-

pended intirely on a due management of the fcrew,

which gave motion both to the equatorial or horary

plate, and to the telefcope. A little after 1 1 I brought

the point of the hour-circle, anfwering to Venus, to

the index, and might then have feen her near the

middle of the field, had fhe already emerged Every

two minutes after I was careful to turn the fcrew fo

much, as to be fure of keeping her within the field.

At length clapping my eye to the inftrument imme-
diately after one of thefe operations, I perceived her

quite emerged and round : this was at n b
13' 15" by

the watch, which ftill kept exadt pace with the

CiOck.

I cannot think my eye had been removed more
than a minute : my Lord Duke judged not quite fo

much.
Mr. Short had the misfortune not to recover fight of

Venus till about a minute later than I did, for want

of an affiftant, who knew how to govern the fcrew.

X Venus
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Venqs patted the meridian in the tranfitory at

i
k

37' 55" afternoon by the clock: the fun pafs’d

this day at n k
57' 27"; and yeflerday, the iy, at

1 i
k
57' 5

whence it is eafy to reduce all to ap-

parent time, as follows

:

4 »///
Total ingrefs of Venus i75i,Apr. iy 22

Her total emerfion 23

Her meridian tranfit * — 16 01

Now, fuppottng the whole dilk to

have taken up one minute, as it

feem’d thereabout, both in the ingrefs

and egrefs, the middle of the occul-

tation muff have been — 15 22

And the duration, with refpedt to

the centre of Venus .

42 02

15 47
40 29

S8 2+V

33 45

In this account I have been the more particular

as to circumftances, in hopes to point out, in fome
meafure, to fuch, as may not be much converfant

in obfervation, how to provide, and what to do,

on a like occafion
;
but more efpecially to recom-

mend the more frequent ufe of the polar axis
; the

great conveniency whereof I have frequently expe-

rienced, not only in readily finding and eafily pur-

fuing a celeftial objedt, by day as well as by night,

but in many other regards , as in comparing un-
known phenomena, as comets, with known
ones, in any fituation, only by the addition of a

graduated fedtor j according to Mr. Graham's excel-

lent contrivance ; in meafuring diameters, and repeat-

ing the menfuration, as faft as you pleafe, with the

micrometer i which, in this way of application,

admits
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admits of a far Ampler conftrudtion than in any
other. Add to thefe the very eafy, but otherwise

impoffible, management of the moft heavy and cum-
berfome inflruments, fuch as the fedtor, which the

late Mr. Flamfteed made ufe of for meafuring angu-
lar diflances at Greenwich.
When the great reflecting telefcope, that is fet up

at Marlborough-houfe, was nigh finished, it was pio-

pofed to fupport and diredt it by means of a com-
plicated machinery, intirely different from the appa-

ratus, which is now applied to it. This I flrongly

oppofed in behalf of a polar axis, which was at laffc

agreed upon ; and as foon as it was executed, it ap-

peared, to the full fatisfadtion of the generous owner,

and the curious artift, that fo vaft a weight as more
than one thoufand pounds could be moved and. di-

rected at pleafure, even by a ftranger, with a finger

and a thumb.

J.
Bevis.

4

Read April 1 8.TT AM informed by Mr. John Canton,
17

s

*'

JL that he obferved the occultation of Ve-

nus by the moon laft Tuefday, at his houfe in Spi-

tal-fquare, and found the immerfion at 1 oh
42' 20'' a.m .

emerfion at 1 1 1 y 4°
April 18, 1751.

J.
Short.

X 2 XXIII.
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XXIII, An Account of a remarkable Ap-
pearance in the Moon

,
April 22, 1751, by

James Short, F. R.

Read April 25.YN Numb. 396 of the Philofoph. Trnnf.
,7S,

‘ JL there is an account of an obfervation

made on a particular and uncommon appearance of

the lunar fpot called Plato in the nomenclature of

Riccioli’s and Grimaldi’s Selenography
,

and Lacus

nlger major in that of Hevelius. Signor Bianchini,

to whom we owe this communication, fays, that it

was the 16 of Auguft 1725, N. St. about an hour
after fun-fet, when he took his obfervation with a

dioptric telefcope, of the length of 150 Roman
palms (about no Englifh feet) made by the famous
Campani, the air being very ferene, and the moon
(as he fays, fpeaking of the fame phenomenon in his

book of Venus) a day pad: the firft quarter : fo that

the faid fpot then lay in the common fedlion of light

and darknefs. The mountainous oval margin, with

which it is furrounded, was brightly illumin’d with

the fun’s rays j but the plain bottom look’d darkifh

as having not yet received his light. There was
however extended along its area, from end to end,

a track of reddifh light, as though a beam had been

admitted through fome perforation in that fide of the

margin, which was then expofed to the fun. M.
Bianchini propofes the folution of this matter in two
different ways : firff, by fuppofing an aperture in the

margin, as juft now mentioned : or, fecondly, by con-

ceiving the moon to have an atmolphere, and that

thereby
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thereby the rays paffing near the fummit of the
margin might be fo refracted, as to be thrown upon
the plain area or bottom.

Having lately had an opportunity of obferving
fomething of the fame nature myfelf, I take the
liberty to lay it before the Society : as alfo to entreat

their opinion about my conjecture concerning the
caufe thereof.

Monday, April 22, 17^1, O. St. being at Marl-
borough-houfe along with Dr. Stephens and Mr.
Harris, and having directed the great refleCtor t(>

the moon, I perceived a tingle ftreak of light pro-

jected along the flat bottom of the fpot Plato ; and
from what I was then able to recolleCt of Signor

Bianchini’s narrative, I could make no doubt but that

it was of the fame kind with that, which he faw,

and which I had fo often looked after in vain. By
the pofition of the fpot on the difk, and the fhadow
of the mountains on the weft fide of it, we fhould

not have expeCted to have feen any light on the bot-

tom. Soon after we difcerned another ftreak of

light extended along the bottom, parallel to the firft,

but fomewhat lower, which in a very fliort time

was evidently divided into- two. I fought in vain

for fuch a perforation, as that hinted at in the other

account but thro’ the great magnifying power of

this inftrument, we were able to difcover a gap or

notch in the mountains to the weftward, which abut-

ted againft the firft ftreak or ftream, and purfuing

our objeCt with great attention, we alfo perceiv’d a

like gap in the direction of the lower ftreak : but

tho’ this ftreak was divided into two, we were not

able at any ratQ to find out another notch, whereby
to
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to account fatisfadtorily for the whole appearance

;

which I fhould have looked upon as folved, could

fuch an one have been difcerned in a right fituation.

But here I beg to refer myfelf to the judgment of

this Society: only fhail obferve, the two gaps we
faw were diredtly interpos’d between the fun and

their refpe&ive ftreaks.

J.
Short.

%

XXIV. A Catalogue of the Fifty Plantsfrom
Chelfea-Garden, prefented to the Royal

Society, by the worjhipful Company ofApo-

thecaries for the Tear 1750, purfuant to

the Direelion of Sir Hans Sloane, Baronet
,

Med. Reg. & Soc. Reg. nuper Prcefes ,
by

John Wilmer, M. D. clarijf. Societat

.

Pharmaceut. Lond. Soc. Hort. Ciielf. Pree-

fed. et Preelect. Botanic.

Head May 2. 1401. A Butilon periplocae acutiori fo-
I758

‘ lio > frudhiftellato. Hort. Elt.

74.02 Allium faxatile acori radice flore purpureo

Bocc. Muf.

14.03 Androface vulgaris latifolia annua Tourn. 123,

1404 Anemonofpermos African, fol. 6c facie Taraxaci

incanis Boerh.

1407 After Tripolii flore C. B.

1406 After coeruleus ferotinus frutefeens Tradcf-

cant.

1407
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14,07 Balfamita fol. Agerati VailL

Santolina fpinofa fol. Agerati Boerh.

1408 Carduus albis maculis notatus exotico flore albo>

C. B* 381.

1409 Camara foliis fubrotundis rugofls flore coeruleo

Houfl.

1410 Carduus Creticus Rapi folio Infl:. R. H.
14 1 1 Cirfium tuberofum Laducas capitulis fpicads

Hort. Elt.

141 2 Cnicus exiguus eapite cancellato femine tomen-
tofo T. Infl;.

1415 Cnicus orientalis Atradylis lutea didus altif-

flmus T. Cor. 33.

1414 Cnicus orientalis Atradylidis folio flore Leuco-
phaeo T. Cor.

24 Collinfonia Americana Urticte foliis floribus ex
albo purpur. Dillen.

141 6 Corindum ampliore folio frudu majore T. 43 1

»

1417 Corindum folio et frudu minori Tourn.

1418 Elichryfunx African, fastidi Aim, calyce argentea

Tourn..

1419 Eryngium montanum Amethyflinum capitulo

majore pallefcente T. 327.
1420 Ferula fol. glauco femine lato oblongo quibuf-

dam Thapfla ferulacea C. B.

142 1 Hefperis Leucoii folio non ferrato flliqua qua-

drangula J. R. H. 223.

1422 Hieracium villofum Sonchus lanatus Dale-

champio didum R.H. 231.

3423 Hieracium Alpinum Scorzonerse folio Infl. R.

H. 1472.

1424 Horminum Napi folio Mor. Hort. Reg. BldT

1427 Jacea fpinofa alato caule eapite lanuginofo

C. B. P,
142&
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142 6 jacea anguftifolia minor Virginiana tuberofa

radice Banifter

1427 Jacea fol. candicantibus laciniatis caliculis non
fplendentibus

142B Lychnidea Mariana efetior Alfines aquatic, foliis

florihus in longam fpicam denfe ftipatis

Pluk.

1429 Lychnis oriental, annua fupina Antirrhini fob

fl. min. purp.

1430 Lychnis vifcofa flore mufcofo Ocimaftri facie

C. B. P.

143 1 Marrubium album candidiffimum et villofum

T. Cor.

1432 Martynia foliis ferratis Lin. Hort. Cliff.

1433 Medica marina major fpinofa Park. Theat.

1434 Medicago Vulnerarias facie Hifpanica Infl. R.
H. 412.

143 y Mimofa humilis frutefcens et fpinofa filiquis

conglobatis

1436 Moldavica Betonica: fol. floribus majoribus

cceruleis pendulis Am.
1437 Oryza Lobel. Icon. 31. Offic. 336.

1438 Plantago maxima Tartarica Gerberi

1439 Scolymus Chryfanthemus annuus A. R. Par.

hi.
1440 Scorpio’ides Bupleuri fol. corniculis afperis ma*

gis in fe contortis et convolutis Mor. Hift.

J441 Sideritis Hifpanica frutefcens feu lignofior I.

R. H. 192.

1442 Sonchus Lufitanicus Afplenii folio

1443 Stachys Lychnitis Clufii

1444 Tithymal. arboreus altiflimus fol. falicis cauli-

bus rubentibus Boer.

4
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1445 Trifolium globofum repens C. B. P. 329
1446 Tordylium maximum Infl. R. H. 320.

1447 Tragofelinum maximum Auftriacum foliis ma-
gis incifis Boer.

1448 Valeriana Lufitanica latifolia annua laciniata

Tourn. 132.

1449 Verbena tenuifolia C. B.

1450 Urtica racemifera maxima Sinarum foliis fub-

tus argentea lanugine villofis. Pluk. Almag.
212.

XXV. Some Obfervations upon the Sex of

Flowers by W. Watfon, F< R. S. occafojied

by a Fetter upon the fatne Subject
,
by Mr.

Mylius of Berlin.

Extract of Mr. Mylius’j Fetter to Mr. Wat-*

fon, dated at Berlin, Feb. 20, 1750*51.

Read May 2. “ f
g

''PIE fex of plants is very well
* 75 -

,
u confirmed by an experiment,

<c
that has been made here on the palma major

<c
foliis fabellijomnibus. There is a great tree of this

“ kind in the garden of the royal academy. It has
tc flower’d and bore fruit thefe thirty years; but the
ft fruit never ripen’d ;

and when planted, it did not

“ vegetate. The palm-tree, as you know, is a planta
“ dioecia ;

that is, one of thofe, in which the male
“ and female parts of generation are upon different

<c plants. We having therefore no male plant, the

Y “ flowers
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“ flowers of our female were never impregnated by
“ thefarina of the male. There is a male plant of
“ this kind in a garden at Leiplic, twenty Go man
iC miles from Berlin. We procured from thence in

“ April 1749 a branch of male flowers, and fuf-

“ pended it over our female ones ; and our experi-

“ ment fucceeded fo well, that our palm-tree pro*
(c duced more than an hundred perfectly ripe fruit

;

“ from which we have already eleven young palm-
a trees. This experiment was repeated lafb year,

“ and our palm-tree bore above two thoufand ripe
u fruit. As I do not remember a like experiment,

“ I thought convenient to mention it to you j and,
“

if you think proper, be pleafed to communicate
“ it to the Royal Society.”

In purfuance of my correfpondent's defire, I take

the liberty of laying this account before you, which
I think very curious

;
not on account of its novelty,

or of its confirming the fex of plants, which is now
fufficiently eftablifhed; but on account of the male

and female palm-tree’s flourishing fo completely, even

under all pofiible advantages, in fuch high latitudes as

thofe of Leipfic and Berlin.

The impregnation of the female palm-tree by the

male has been known in the moil antient times.

Herodotus *, whom Cicero calls the father of hi ftory,

when

* tv

bdhcLVOV i<r<i'0VVV y Kj r Ir . v ... r ....

f ifviri \v 7U> Xd^-xu !yl 'iftfiVi', XctfM'Tig sTl) Cl 0\VY<f O’
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when lpeaking of the palm-tree, fays, “ that the
“ Greeks call fome of thefe trees male, the fruit of
“ which they bind to the other kind, which bears
tC dates j that the fmall flies, wherewith the male
u abounds, may aflift in ripening the fruit ; for, fays
<c

this author, the male palm-tree produces in its

“ fruit fmall flies, juft as the fig-tree does/' The very

remote age, in which Herodotus wrote, fufficiently

apologizes for his believing, that what was really

brought about by the farina feecundam of the male
flower, was to be attributed to the infedts frequently

found therein, and which perhaps very often do carry

thisfarina from the male to the female. They had
feen the effedts of caprification in fig-trees by thefe

infedts, and were mi fled by the analogy. I have here

tranflated them fmall flies, but they had a particular

appellation given them by Herodotus, Ariflotle *,

and Theophraflus, who call them Pliny, in

his hiftory, when treating of caprification, which is

almoft a tranflation from Theophraflus, calls them
culices

,
Linnaeus ichneumones, and Tournefort mou-

chero?is.

Theophraflus §, the moft early writer of plants,

except Ariflotle, that has been handed down to us,

in his account of the palm-tree gives us the very

procefs mentioned by our correfpondent. <c They
“ bring together (fays this author) the males and
“ the females, which caufes the fruit to continue,

“ and ripen upon the trees. Some, from the fimili-

Y 2 “ tude

* Ariftoteles mft {uuv. Oi cN epiyot - - - - tyjsTi r<$s

'liit'ctt.

§ Theoph. <$rf}uv. •Kes. 0.
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u tude of this to what happens in fig-trees, call it

Ci
caprification

;
and it is performed in the following

<£ manner: While the male plant is in flower, they
“ cut off a branch of thefe flowers, and fcatter the

dufl: and down therein upon the flowers of the
“ female plant. By thefe means,” he goes on, “ the
<c female does not call her fruit, but preferves them
“ to maturity.” Pliny * alfo mentions the like pro-

cefs.

Among more modern authors, Profper Alpinus J
gives us at large the manner of the impregnation ofthe

female palm-tree by the male, for the purpofes be-

fore-mentioned. We have alfo copious accounts of

the fame procefs by Tournefort §, Kasmpfer
||,

and
Ludwig **. As Kaimpfer was an eye-witnefs, his

account of this matter is moft to be depended upon.

He lays,
f
‘ Plena res digniffimaque admirationis efl:

“ modus palmas fiemininas foecundandi. Habet id

“ tot popularium, Perfidis, Arabian, ALgypti, nutrix
“ inter plantas fingulare, ut animalium exemplo,
“ mari llato tempore mifcenda, atque finguli ejus
t£

uteri, quafi conjugali coitu, impregnandi lint ; fe-

“ cus omnia lua, quae in lucem prodide at, frudtuum
u rudimenta, indeclinabili abortu dimiflura. Palmi-
<f

colis itaque incumbit, ut impregnandis arboribus

“ quotannis impendant operam, fiquidem in fe re-
u dundare annonam cupiunt. Modus procedendi

“ hie

* Plinii Hift. Nat. lib. xiii. cap. iv.

t Alpin. de plant. ^F.gypt. p, 16.

§ Ifagog. inftit. rei herbar. p/69.
||
Amcen. exot. p. 706.

v* Diflert. dc fexu plant, p. 29.
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u hie eft : fpaltas mafculas inclufo tumentes flore, et
£c ad thalami confortium maturo, fub finem Februarii
tl ex arboris faftigio extrahuntur

;
quibus in longum

cc
diffedtis eximuntur fpadices, flofculis nondum of-

citantibus, fed in unam madam compadhs con-
£c

ferti. Hos protinus in furculos five bacillos, fpa-
(L

dicibus faemininis inferendos divellunt. bacillos-
<c

alii amant recentes, atque illico infinuare fpadici-
<c

bus, fi qui jam lucem nacli funt
3

alii eos prius.
<c

exficcaiit, etin Martium ufque menfem cuftodiunt,
u quo hiantibus uteris ad unutn omnibus infitionem
“ uno adtu et opera inftituant.”

As I am now upon the fex of plants, I cannot but

obferve, that although the ancients diftinguifhed

rightly, in determining the true fexes of the palm-
tree, it is the only plant, in which they have not

erred. Though they called plants of the famegenus
y

or of others very nearly related thereto, male and
female, it was upon an imaginary, a falfe principle

3

and that ufually taken from their fize, the difference

of their leaves, or the figure of their fuit 3 and what
therefore they have denominated male and female, muft
not with the modern exadtnefs be rigoroufly confidered

as fuch. Thus Ariftotle after having taken no-

tice that there was the diftindtion of male and female

obfervable in plants, fays,
{
.
c that the male § plant

“ is more rough and ftrong, the female more weak.

“ and fruitful.” And Theophraftus
||,

when fpeak-

ing

* De plant, lib. i. cap. 2.

ivclCK^Xt iV Toltf Qtflois oil t'/et Tec tS'Jlx

§ Ariftot. ibid.

jl.
Plantar, hiftor. lib. iii. cap.. 10.

yi’/o; Zj OJlAV.
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ing of the male and female pine-tree, fays,
(< that

<c the Macedonians have trees nearly related to pines,

“ of which the male is of fhorter growth, and has
“ harder leaves

;
that the female is taller, and has

<c
its leaves fofter, and more flefhy.” He fays, upon

his own authority, “ that the wood of the male pine
“ is hard, that of the female more foft.” Pliny *

alfo in his hidory gives a like reafon for his didin-

guifhing the fex of the pine : he fays farther §, in

another part of the valuable monument he has left us,

“ that the mod expert naturalids aflert, that every
<c

tree, and every herb, which the earth produces,
u hath both fexes but this is to be underdood in

the manner I jud now mentioned ;
and fo likewife

is the didindtion among the more modern botanids

in their denominations of feveral plants, fuch as Ve-

ronica, Eupatorium
,
Anagallis

,
Tilia

,
Paonia, Bal-

famita, Filix
,
Quercus

,
Orchis, Laureola

, Abro-
tanum

,
Cornus

,
Polygonum

,
Equijetum

,
Mandragora,

and others, which are termed imaginarily male and
female

;
as the difcovery of the real fex of plants

was referved for the accuracy of the prefent age.

Befides the before-mention’d erroneous principle,

from which the antients, as well as fome more mo-
dern authors, determined the lex of plants, there is

yet another, which I think right to mention in this

place ; and that is, a denomination of plants from
their fex, which is abfolutely falfe : and in order to

elucidate this podtion, and to fhew at the fame time

wherein

* Lib. xvi. cap. 10.

§ Lib. xiii. cap. 4.
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wherein the fex of plants does really confift, I muft
beg^ leave to premife, that it is in the flowers

of vegetables only, that the parts fubfervient to

generation are produced. Simple flowers (I ufe

this term in oppofltion to the compound flowers of

the botanies) are either male female, or herma-
phrodite. By male flowers, I would be underflood to

mean thofe, which are poflefled only of thofe organs

of gencraton, analogous to the male parts ofanimals

;

and thefe are, what former botanifts have denomi-
nated (lamina and apices

,
but are nam’d more properly

by Linnaeus fince, filamentim and anthera. The fe-

male flower is only endowed with parts like thofe,

which perform the office of generation in females

;

and thefe are the pijiilium and its appertenances,

which by Linnaeus, with his accuftomed accuracy,

are divided into three parts
;
viz. the germen

,
ftylus,

and ftigma. The hermaphrodite flower, which con-

ffitutes the great bulk of the vegetable creation, is

poflefled of all thefe parts in itfelf, and is itfelf thereby

capable of propagating its fpecies without any fo-

reign afliftance ;
which, by many inconteftable ex-

periments it has been found neither the male nor

female flower Amply is able to do.

Much the greater number of plants, as I have

juft hinted, have hermaphrodite flowers
;
but there

are fome, which have both the male and female

flowers growing from the fame root. Such are

Mays or Indian corn, nettles, box, elm, birch, oak,,

walnut, beech, hazel, hornbeam, the plane-tree, pine,

fir, cyprefs, cedar, the larch-tree, melons, cucumers,

gourds, and feveral others. In many of thefe, though

the male and femaie flowers are at confiderable

difiances,.

3
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diilances, the farina Jcecundans, which Providence,

on account of its being liable to be fpoiled by rain,

or diffipated by winds, has provided in great abun-

dance, is conveyed to the female by means of the

atmofphere. It is this clafs of vegetables, and the

following, the quantity of the produce of which is

much more precarious than thofe plants, which have

hermaphrodite flowers ;
as the impregnation of thefe

lafl maybe performed within their own calyx ;
whereas

the former mult neceffarily commit their farina to

the circumambient air. it is for this reafon, that it

during the time of the flowering of thefe plants, the

weather is either very wet or ftormy, their produce

of fruit will be very inconflderable, from the Spoil-

ing or haftv diflupation of the male farina. Thus
independent of frofts, the fruit of the nut and fllberd-

tree will be moll: numerous in thofe years, in which
the months of January and February are the leaft

ftormy and wet
;

as at that time their flowers are

produced. For the fame reafons, a ftormy or wet
May dcftroys the chef nuts

; and the fame weather

in July prodigioufly leflens the crop of Mays or In-

dian corn, as its lpikes of male flowers hand lofty,

and at a confiderable diftance from the female, in

like manner a judgment may be formed of the reft

of thefe.

Some of the more fkilful modern gardeners put in

practice, with regard to melons and cucumers, the very

method mention’d by Theophraftus 2000 years ago,

in regard to the palm-tree. As thefe plants, early in

the feafon, are in this climate confined to frames
and glafles, the air, in which they grow, is more
ftagnant than the open air, whereby the diftribution

of
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of the farina fcecundans, fo neceffary towards the

production of the fruit for the propagation of the

fpecies, is much hindered; to obviate which, they

collect the male flowers when fully blown, and pre-

fenting them to the female ones, by a ftroke of the

finger they fcatter thefarina fcecundans therein, and
this prevents the falling of the fruit immaturely.

Befides the vegetables before-mentioned, which
bear both male and female flowers upon the fame
root, there are others, which produce thole neceffary

organs upon different roots. In the number of thefe

are the palm-tree (the more particular fubjedt of this

paper)* hops, the willow-tree, mifletoe, fpinach,

hemp, poplar, French and dog’s mercury, the yew-
tree, juniper, and feveral others. Among thefe the

Valifneria of Linnaeus, as to the manner, in which
its male flower impregnates the female, is one of the

moll Angular prodigies in nature. The manner of

this operation is figured by Micheli, in his Nova
plantarum genera

, and deferibed by Linnaeus, in the

Hortus Cliffortianus. As that elaborate and expen-

five work is in very few hands, in fuch only as owe
it to the munificence of Mr. Clifford of Amfterdam,

of which number I with pleafure acknowlege myfelf

one, I will here lay befoifc you a fhort account

thereof

:

The Valifneria grows in rivulets, ditches, and

ponds, in many parts of Europe. The male plant,

which is continually covered with water, has a fhort

ffalk, upon the top of which its flowers are pro-

duued. As this top never reaches the furface of the

water, the flowers are thrown off from it, and come

unopened to the furface of the water ; where, as

Z foam
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foon as they arrive, by the action of the air, they

expand themfelves, and fwim round the female flow-

ers, which are blown at the fame time. Thefe laft

have a long fpiral foot-flalk, by which they attain

the furface of the water, and remaining there in

flower a few days, are impregnated by the male

flowers detached from the ftalk at the bottom. This

operation feems to be thus directed, as the Jarina

fcecundans could not exert its effects in fo denfe a

medium as water and we find, that even the her-

maphrodite flowers of water-plants, finch as thofe

ofpotamogiton ,
ranunculus aquaticus

,
hottsnia

,
and

nymphcea , thefe, I fay, never expand themfelves, un-

til they reach the furface of the water.

But to return : it was not pofiible for me,- with-

out premifing thefe things, to make evident what I

juft now mention’d, in relation to the falfeiy deno-

minating the fexes of plants ; as it is to this laA clafs

that the wrong application has been made by bota-

nical writers. This error feems to have been firfl:

introduced fo early as by Diofcorides, and has been

continued through a great variety of writers even to

our own time. It is mod certain, that thofe plants,

which produce the feed, ought to be confidered as

females ; but it happens that in the French and dog’s

mercury, the feeds are produced in the female plants

by pairs ;
and thefe are contained in a capfule,

which was thought to refemble the fcrotum of ani-

mals
;
and from this tefliculated appearance they

called thefe plants males, and the others females.

3 Thus,
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Thus, for example, Diofcorides *, when treating of
mercurialis

,
or what we here call French mercury,

fays, that “ the feed of the female is produced in
“ bunches, and is copious

;
that of the male grows

£< near the leaves
; that it is fmall and round, and is

“ difpofed in pairs like tefficles.” Dodonasus, Lobel,

Dalechamp, John and Cafpar Bauhin, Morrifon,

Tournefort, and Boerhaave, in their feveral works,

have in this followed Diofcorides, and have denomi-
nated the feed-bearing plant of this kind, the male ;

and the other, the female. Fuchfius and John Bau-
hin likewife call the cynocrambe or dog’s mercury,

which bears fruit, the male; and the fpiked one
with male flowers only, the female. This miftake

is obfervable in hemp §, hops, and fpinach.

We obferve, that the operations of nature are car-

ried on moff ufually by certain general laws, from
which however fhe fometimes deviates. Thus al-

moft all plants have either hermaphrodite flowers, or

male and female flowers growing from the fame
root, or male and female flowers from different roots

:

but there are a few of another clafs, which from the

fame root furnifh either male and hermaphrodite

flowers, or female and hermaphrodite flowers. Of
this kind are the mulberry-tree, the mufa or plantain-,

tree, white hellebore, pellitory, arrach, the afh-tree,

and a few others. But of this clafs the e?npetru?n

7j i or

* Diofcorid. lib. iv. cap. 9. edit. Saracen.

Atvb^uns oi J'i Tcip&zv/oy, ci cPe Ep
t

ux Cojctvtov x,a.\v<ri tIv cT!

X.&O&0V 1? pAv fioJqvoeiJ'n >9 ttoAuV 0 J'i apptiv vpls Tols -srzlatoic

spoyyuhov, utX'jz^ op^i'J'/A K) J^uo ’Tr&UK&y.zvci . . . .

§ Matthiol. in Diofcorid. p. 663. femcn tantum inmari gignitur:
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or berry-bearing heath is the molt extraordinary ; as

of this are found fome plants with male flowers only,

oth rs with bo h male and female flowers feparately,

and ltill others with hermaphrodite flowers.

What Pere Labat mentions in his Voyage a l'Afrique

Occidentale fhould iikewife be taken noiice of here.

This author, after having laid down the different me-

thods of impregnating the female palm-tree by the

male, f. ys, that this procefs is not abfolutely necef-

fary for the production of dates
; for being at Marti-

nico, he there law growing by an old convent near

the place, where they anchored, a palm-tree bearing

dates, although the only one of its kind, which

was thereabouts. Whether it was male or female,

lie did not pretend to determine, but was ce tain,,

that there then was none, nor had been one, within

two leagues of the place where it grew. He doubts

indeed whether or no this tree bearing fruit did

not proceed from the jarina foecundans of the male
cocoa tree, which is a fpecies of palm, and which
grew in abundance near tne tree that bore dates: bat he

obferves, th t the Hones of thefe dates did not vege-

ta e, and that thofe, who were defirous of propa-

gating date-trees, were obliged to plant the Barbary

dates ;
as he believed the others had not the germ

proper to produce the tree. From this account it is

very obvious, that the palm-tree here mentioned

was a female, in which though the fruit ripened, it

was in fuch a Hate of impel fedaon, as not to be able

to pro agate its fpccie . In this manner we have

eggs fiunifhed us by hens, even without a cock;

but thefe eggs produce no chickens. What this

father fays of the female palm-tree’s bearing fruit

without
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without the affiffance of the male, our very ingenious

and worthy brother Mr. Miller aflures me, has been
fully confirmed to him by leveral perfons : and John
Bauhin*, an author of great credit, defcribes and
figures the whole fructification of a palm-tree, which
himfelf faw growing at Montpelier, and which not

only produced branches of male flowers, but alio fe-

male ones bearing dates. Mr. Ray many years af-

ter tells us in his hiflory of plants §, that he himfeif

at Montpelier faw this very remarkable tree men-
tioned by John Bauhin.

This variety in the fructification of the palm tree,

Angular as it may feem, has been likewife obferved

in l'ome few others. The learned Jungius, in his

Doxoj'copia
||,

mentioning that clafs of trees, which
are male and female in different parts of the fame

tree, fays, “ that trees of this kind, when they
“ have for many years produced flowers without
tc

fruit, afterwards produce fruit without fknvers.
u This, he thinks, . fhould be further inquired

into.” This, fince Jungius’s time, has been done,

and it has been found, that fometimes fome of

the trees of this clafs are wholly male, while

young ;
but as they acivance in age, they have flow-

ers of both fexes, and afterwards become intirely

female. This fact Mr. Miller has frequently him-

felf obferved in ihe mu berry- tree
;
and the Chevalier

Rathgeb, at prefent the emperor’s minifter at Ve-
nice,

* Hift. plant. tom. i. p. 351.

§ Rail hift. plant, tom. ii. p. 1354.

||
Cap. iv. p. 145. Uhi aliquot annos fores tulervntfnefruflU)

iiinde frufius ferrefinefore ,
quod amplius obfervandum.



[ 182 ]

nice, a gentleman excellently well verfed in whatever

relates to vegetation, has obferved, that a large len-

tifcuSy or maftich-tree, near his garden, had for

thirty years produced only male flowers, but that

for three years paft it had produced plenty of fruit.

The foundation of the difcovery of the real fex of

pi ants,which is ofno lefs importance in natural hiftory,

than that of the circulation of the blood in the animal

ceconomy, was laid by the members of this learned So-

ciety
;
although much of the honour due to them is at-

tributed by foreigners to the late ingenious Monfleur

Vaillant of Paris : and this may have arifen from our

language not being generally understood upon the con-

tinent. Sir Thomas Millington *, fometime Sedleian

lecturer of natural philofophy at Oxford, as we fee by
our worthy member Dr. Crew’s anatomy of plants §,

feems firfl: to have afligned a more noble purpofe to

the Jiamina and apices of flowers, than that which
had been attributed thereto by preceding writers,

and by Monfleur Tournefort afterwards ; viz. that

of fecreting fome excrementitious juices, which were
fuppofed hurtful to the embryo’s of the fruit. Sir

Thomas conjectured, and rightly, “ that theJiamina
“ and apices ferved as the male for the generation
e< of feed.” This hint, which was afterwards ad-

opted by our learned brother Mr. Ray, in the preface

to

* Dr. Grew calls Sir Thomas Millington Savilian profeflor,

which is a miftake. See Wood's Fajii. Oxon. vol. ii. col. 126.
2d edit.

§ Page 1 7 1.
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to his Sxlloge ftirptum exterarum
,
Dr. Grew carried

farther, as we find by his works j and it was followed

by
[)

Rodolphus Jacobus Camerarius, profefTor at

Tubingen : but our very indnftrious and fagacions

member Mr. Morland * purfued long after this in-

quiry ftill much higher, as we fee by his excellent

memoir publifhed in the Pkilofophical Tranfaflions,

to which i muft beg leave to refer you. After thefe,

Meflieurs Vaillant and Geoffroy illuftrated and

{Lengthened thefe difcoveries by very curious and

well- adapted experiments ;
fo that at prefent nothing

feems wanting for the confirmation of the truth of

this dcdxine.

So much for the difcovery of the fex of plants in

general, upon which profefTor Linnaeus of Upfal has

founded his fyflem of botany, at prefent fo much
and fo well received. Whoever therefore would con-

fider minutely the ftrudture of flowers and the almofl

infinite variety of the number and difpofition of their

parts, may confult Linnaeus’s Philojophia botanica

lately publifhed, where this fubjedt is treated in a

very copious and inftrudtive manner.

j|
Vide epiftol. de fexu plant-. Tubing 1694,

* Philofoph. Tranf, numb. 287.

XXVI.
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XXVI. Two "Letters of Air, John Harrifon of
Cambridge in New England, to Mr,
Peter Coll infon, F. R, S, concerning a

fmall Species tf/'Wafps.

SIR, Cambridge, 29 July, 1748.

Read May
9.

jk BOUT the 28 of May laft, I difco-

cover’d hanging to the roof on the

infide of my green -houfe (which is of wood) fome-

thing about the fize of a child’s farthing ball, in

fhape like a Provence role full-grown, before it opens,

that is, a round bottom, ending in a blunt point; at

which point is a round hole, large enough for infedts

(fomething lefs than a wafp) to go in and out at. I

foon perceiv’d, that it was the work of infedts, a fmall

l'pecies of wafps. They have fix legs, black next to

their body, then yellow, ending in cinnamon-colour.

Some have 6 and 7 rings, of a bright yellow colour,

round the tail part of their body, with fmall hollows

or indents on the upper parts. The divificns between

the rings are of a bright jet colour ; the face is yellow

;

on the head are two horns.

Thefe little infects are very induftrious in making
their neft. The top of it is fattened or glewed to

the cieling, and is formed of many round coverings,

one within another, yet not touching each other, by
the 8 part of an inch. Probably this fpace is left to

make their cells, in which they lay their eggs. Thefe
coverings have been repeated until there are now thir-

teen finithed, ranging equally one over another.

It
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It is moil curious to fee their manner of work-
ing. As this performance is moft externally, I have
an opportunity of feeing every minute circumftance
of this operation, which is carried on with as much
pains and application, as (but I think I may fay with
more fkill and contrivance than) the honey-bees,

who are beholden to a hive or hollow tree, &c. to

fabricate their combs in ; whereas thefe little animals

are the foie builders of the outward walls, as well

as the interior parts of their dwellings. They range

about for the materials, but with all my endea-

vours I could never oblerve, from whence they were
collected; only this I know, that they bring a little

lump of dark- colour’d pafte between their fore-legs,

about the fze of a radifh-feed. This they carry firft

to the infide of the covering, which they are about

to finifh, and fay near half a minute, I fuppofe to

work fome of it on that fide : then they return with

the greateft part, to enlarge it on the outfide, which
they execute in a mofl dextrous manner (as I have

many times feen) by taking the pafte from between

their legs with their mouths (which open crofs ways
to their body) and fixing it on the edge of the cover-

ing, working backwards, for about an inch at a

time in length, and then fpread and fmooth it with

their horns. This is all performed in about two mi-

nutes, and they are feldom more than five days in

finifhing a whole cover. By the niceft obfervation I

could make, their number is between 20 and 30.

They feem no-ways hurtful ; and are fo intent on

their bufinefs, that if 3 or 4 people at a time are

looking within fo many inches of their neft, they

neither attack them, nor forbear to carry on the

A a public
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public work, which is now 5 inches diameter, and

about 4, deep. In my next you fhall hear further

how this little colony goes on. I am, Sir,

Your moft humble fervant,

John Harrifon.

S I R, Cambridge, Dec. 22 1748.WHAT I have further to add to my former ob-

fervations on the pretty infedls, that were
building their neft in my green-houfe, is, that they

continued their work, in the fame manner as before-

mention’d, untill they had finished 1 y coverings one

over another, and began three more, which they

never completed, but one is more finiflied than the

others.

About the 16 of Auguft there was a ceflation of

their ufual induftry. I could only obferve ,one or

two in a day at work, which continued to the 26,

when they quite gave over adding any more to their

neft. Since that, I could only fee one or two going

in and out once or twice a day, for about a fortnight

after. In that time I obferved two of thefe infedts

come out of their neft, of an extraordinary fize, at

leaft one third larger than thofe, that built the neft.

Thefe feem to me, and undoubtedly are, the pa-

rents or queens appointed by the all-wife Creator

for continuing their fpecies, as their fluggifhnefs has

a near analogy to the queen-bees, that are fometimes

feen to come to the mouth of the hive, without any

other feeming buftnefs than to take the air, and fhew
2 themfelves.



[
i8 7 ]

themfelves, and then return into the hive again.

About the 6 or 7 of September, I faw the laft none
have fince been feen.

As thefe infects are new to me, and to all who have
feen them, I cannot fay any thing certain of their

future progrefs
;

but, if I may compare them to, as

they moft refemble the hornets, in their making
and hanging up of their neft, the queens will only

furvive, and each in the next fpring be the founder

of a new colony. The common wafps are under

the fame regulation. The males all die at the ap-

proach of winter, and leave but very few females to

furvive them. This is wonderfully contrived to pre-

vent the increafe of fuch noxious animals
; whereas

the bees, fo beneficial to mankind, fuivive the win-

ter, unlefs robbed of their honey, which is their

fupport during that feafon.

I have had at leaffc foo learned gentlemen of this

univerfity to fee thefe infedts, and their operations.

Is it not very remarkable ? Not any one of them had

ever feen the like, or could give any fimilar account

of any thing of this nature.

I have waited with impatience the coming of the

fpring ;
but, to my great difappointment, none of

my pretty little inmates returned to their nefi:

;

which makes me conclude, that it is their annual
(

'work.

This determined me to take it down carefully ; and

as I promifed to fend it you, I defire your accept-

ance of it, and of one of the infedts. I hope it will

prove an agreeable entertainment to you and your

curious friends. I am, Sir,

Your moil obliged humble fervant,

John Harrifon.

A a 2 XXVII.
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XXVII. A Letterfnom Dr. T. Coe, Ploy-

fician at Chelmsford in Efl'ex, to Dr.
Cromwell Mortimer, Seer . R. S. concern-

ing Mr. Bright, the fat Man at Malden
in Efl'ex.

S I I\, Chelmsford, April 16, 1751.

Read May 9 T NOW fend you a plain but true and

JL authentic account of an extraordinary

man, whom you yourfelf have feen, and whom I

have known ever hnce he was a boy, viz. Mr.
Edward Blight, grocer, late of Malden in Effex, who
died there the 10 of November laft in the 30 year

of his age. He was a man fo extremely fat, and of

Inch an uncommon bulk and weight, that I believe

there are very few, if any, fuch inftances to be

found in any country, or upon record in any books

;

at lead; I have never heard or read any genuine ac-

count of a man, who was equal, or even came near

to him in weight. I know, that Dr. Allen, in his

Syticp/is univerfa medicinapraBiue, quotes Senner-

tus for a woman of ^50 pounds, and for a man,
who weighed 600 pounds ;

and Chambers, in his

Dictionary, mentions the fame precifely in the dime

way; which therefore I fuppofe he took from Allen.

But the numbers are falfly printed in Allen
; for, as

they ftand in Sennertus cap. dc corpulentia nimia
,
the

weight of the woman is 480 pounds, and that of

the man feveral pounds more than 400.

If the following ftory of Mr. Bright fliould exceed

the faith of any in this prefent age, there are a great

many
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many witneffes, who can atteft it: and if p fir by
fhall find themfelves at a lofs to believe it, up ,n us

bare relation, they may have further evidence, if ?hey
will be at the pains to confult a public record of the

corporation, made by the order of the pref.nt magif-

trates
j
and alfo the regifler of the parifla of Ail Saints

in Malden, where he was buried ; in both which
they will find the main fadls properly vouched.

Mr. Bright was defcended from families greatly

inclined to corpulency, both on his father’s and his

mother’s fide. Many of his anceflors and relations

have been remarkably fat, though very far inferior

to him in bulk. He was always fat from a child,

and yet very flrong and adtive, and ufed a great

deal of exercife, both when a boy, and after he be-

came a man, which he continued to do till within

the lafl two or three years of his life, when he be-

came too unwieldy. He could walk about very

well, and nimbly too, having great flrength of muf-
cles ;

and could not only ride on horfeback, but

would fometimes gallop after he was grown to

between 30 and 40 flones weight. He ufed to go

to London about his bufinefs, till the journey of 40
miles, and going about there, became too great a

fatigue to him ;
and he left it off for fome years be-

fore he died. But he was grown to fuch a fize be-

fore he left it off, that he was the gazing-flock and

admiration of all people, as he walked along the

flreets. In the lafl year or two he could walk but a

little way, being foon tired, and out of breath, and

travelled abroad but little, and that in a chaife. He
was fo large and fat a boy, that at the age of 1 2 years

and a half he weighed 1 o flones and 4 pounds horfe-

man’s
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man’s weight, /. e. 144, pounds*. And he increafed

in bulk, as he grew up, fo that in feven years more,

that is before he was twenty, he weighed 24 Slones,

or 3 3 6 pounds. He went on increasing, and probably

in pretty near the fame proportion. For the laid time

he was weighed, which was about thirteen months be-

fore he died, his weight was 42 Slones and 1
2
pounds,

with only his waiftcoat, Shirt, breeches, and Stockings

on ; and theSe cloaths being afterwards weighed,

wrere found to be 16 pounds ;
fo that his neat weight

at that time was 41 ftones and 10 pounds, or ^84
pounds. What his exadl weight was at the time of

his death, cannot be told : but, as he was manifestly

grown bigger fnee the laft weighing, which he him-
felf, and every body about him, were fenfible of, if

we take the fame proportion, by which he had in-

creafed for many years upon an average, 'viz. of about

2 Slones a year, and only allow 4 pounds addition for

laft year, on account of his moving about but very

little, while he continued to eat and drink as before

(which allowance is perhaps lefs might be granted)

this will bring him to 44 Slones or 616 pounds neat

weight. And that 1 find by the judgment of the

moll reaSonable people, who knew him well, and

faw him often, is reckoned a very fair and modeil

computation, and the loweSl, that can be made.

As to his meafure, he was 5 feet 9 inches and a half

high. His body round the cheSl juft under the arms

meafured

* There is at this time at Malden a boy not 14 years old (no
relation to Mr. Bright) who weighs as much. Tulpius Ob/. medic,

lib. 3. cop. 55. tells of a boy of vaft bulk and ftrength, who at 5
years of age, weighed 15c pounds ; but docs not fay what became
ofhim afterwards.
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mealured 5 feet 6 inches, and round the belly 6
feet 1 1 inches. His arm in the middle of it was 2

feet 2 inches about, and his leg 2 feet 8 inches.

He had always a good appetite, and, when a youth,

ufed to eat fomewhat remarkably j but of late years,

though he continued to eat heartily, and with a good
relifh, yet he did not eat more in quantity than many
other men, who, we fay, have good domachs.

As to drink, though he did not take any liquor

to an intoxicating degree, yet perhaps upon the

whole he drank more, than might have been ad-

vifeable to a man of his very corpulent difpofition.

When he was a very young man, he was fond of
ale and old drong beer ; but for fome years pad his

chief liquor was fmall beer, of which he commonly
drank about a gallon in a day. In other liquors he

was extremely moderate, when by himfelf, fome-

times drinking half a pint of wine after dinner, or a

little punch, and feldom exceeding his quantity;

but when he was in company, he did not confine

himfelf to fo fmall an allowance.

He enjoyed for the mod part all his life as good

health as any man, except that in the lad 3 years,

he was two or three times feized with an inflamma-

tion in his leg, attended with a little fever ; and every

time with fuch a tendency to mortification, as to

make it neceflary to fcarify the part. But by the

help of fcarification and fomentations, bleeding largely

once or twice in the arm, and purging, he was al-

ways foon relieved. I fay bleeding largely, for it was

always the cudom with him, to have not lefs than

two pounds of blood taken away at a time. And he

was
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was no more fenfible of the lofs of fuch a quantity*

than another man is of twelve or fourteen ounces.

He married when he was between twenty-two

and twenty-three years old, and lived a little more
than feven years in that date : in which time he had

five children born, and left his wife with child of

the fixth, near her time.

There was an amiable mind in this extraordinary

overgrown body. He was ofa chearful temper, and a

good-natured man, a kind husband, a tender father, a

good mader, a fiiendly neighbour, and a very fair

honed man. So that he was beloved and refpedled

by all, who knew him, and would have been as

much lamented by his acquaintance, as any man in

any dation of life ever was, had it not been, that

they looked upon him for feveral years as a man,
who could not live long ;

and out of regard and

compaffion to him, confidered his life as a burthen,

and death as a happy releafe to him, and fo much
the more, as he thought fo himfelf, and widied to

be releafed.

His lad illnefs, which continued about fourteen

days, was a miliary fever, as I am well informed by

the apothecary, who attended him. It began with

pretty drong inflammatory fymptoms, a very trou-

blefome cough, great difficulty of breathing, &c.

and the eruption was extremely violent. For fome
days he was thought to be relieved in the other

fymptoms by the eruption : but it feems to be no
wonder at all, that his conditution was not able to

druggie through fuch a difeafe, which proves fo fatal

to many, who appear to be much more fit to grapple

with it.

His
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His body began to putrify, very foon after he was

dead ; fo that notwithstanding the weather was cool*

it became very offenfive the next day, before they

could get a coffin made. As the corps was of a fur*

prifing bulk, the coffin muft be fo too. It was 3
feet 6 inches broad at the ffioulders, 2 feet 3 inches

and a half at the head, 22 inches at the feet, and 3
feet 1 inch and a half deep.

Great numbers of people came to fee the coffin,

while it was making ; and at the funeral there was
a vaft concourfe, not only of the town, but from
the country for feveral miles round about, out of

curiofity to fee, how fuch a corps could be got to

the ground. It was drawn to the church on a low-
wheel’d carriage by ten or twelve men, and was let

down into the grave by an engine fixed up in the

church for that purpofe. I am,

S I R,

Your moft humble fervant,

T. Coe,

E b XXVIII.
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XXVIII. "The Effe&s of the Hyofcyamus al-

bus, or white Henbane
;

in a Letter to

Dr. John Pringle, F. R. S. from Dr. John
Steelman, late Surgeon-Major to the Re-
giment of the Royal Grey Dragoons

S I R, Edinburgh, Odlob. 2, 1750.

Read May »6.TTN the month of Auguft 1748, whilff

JL the Greys were cantoon’d in the vil-

lage of Vucht near Boifleduc in Dutch Brabant, five

men and two women of that regiment having eaten

of the leaves of the hyofcyamus albus
,
Oared and boiled

in broth, were foon after feized with a giddinefs and
dupor, as if drunk. I faw them about three hours

after having eat of it ; and then three ofthe men were
become quite infenlible, did not know their com-
rades, talk’d incoherently, and were in as high a

delirium, as people in the rage of a fever. All of
them had low irregular pulfes, flaver’d, and fre-

quently chang’d colour : their eyes look’d fiery, and
they catch’d at whatever lay next them, calling out,

that it was going to fall. They complain’d of their

legs being powerlefs. I mix’d what ipecacuana I had
with me in warm water, and made them drink it ^

and afterwards threw in as much warm water and
oil, as I could prevail with them to fwallow. Thofe,.

who were not infenfible, vomited freely, and were
relieved by it. Two of the three affedted with de-

lirium, tho’ they drank great quantities, did not vo-

mit, but had profufe fvveats, and pafs’d plenty of
urine.
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urine, by which they were likewise fomewhat re~

liev’d. The third of thefe was obflinate, nor could
be prevail'd upon to do any thing. The fymptoms
with him continued longer, and were more vio’ent.

He was fo reftlefs, that, notwithstanding he could

not walk, two of his comrades were not able to

keep him in a chair. Next morning they had no
other complaint than people commonly have after

great drinking; but afterwards (tho’ the danger feem’d

over) fome of them complain’d of feeblenefs and a

weight at their ftomachs ; others, of gripes, flitches,

headach ; and all of them were vertiginous at times.

Thefe complaints continued above a month after the

accident. One of the women had her hands fliff

and fwell d ; whether from the aCtion of the vomit,

or the force of the poifon, I know not. The man,
who pull’d thefe leaves in miflake for another plant,

faid, that from the nearefl conjecture he could make,
there might be from fifteen to twenty leaves, boil’d

in about ten quarts of water. They did not eat one

half of that quantity, and the poifon began to dis-

cover itfelf with fome of them in half an hour.

This feem’d to be the hyofcyamus major albas of Caf-

par Bauhinus. It is eafily known by its large dufkifli

bell-flower ;
but if not in the flower, the remark-

able noifome fmell of the leaf, fomewhat narcotic,

if once known, will ever after difcover it.

Some time before this accident, we had a proof of

the effeCt of the yew-tree upon fome of our horfes :

they were put into an orchard, where they cropp’d

the branches of thefe trees, and about four hours

after, without any previous fymptom of diforder,

dropp’d down, and after a firuggle of a minute or

Bb 2 two
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two died. This was probably about the time, that

the juice enter’d the blood.

Remarks by Mr. William Watfon, F. R . S.

Upon reading the above paper, Mr.Watfon obferv’d,

that the effects therein mentioned could not arife

from the hyofcyamus dibits
,
or white henbane, as Dr.

Stedman imagines ; that plant, from the concurrent

teftimony of the beft botanical writers, not being

found fo far north as Brabant : but the mifchiefwas
done by the hyofcyamus niger

, or black henbane,

which grows plentifully there, as well as almoft all

over Europe in uncultivated places, and by the tides of

roads. The white on the contrary is fown in gar-

dens, and not found fpontaneous in higher latitudes

than the fouthern parts of France.

Dr. Stedman’s defcription demonftrates Iikewife

the above plant to be the hyofcyamus niger
, as he

fays, that <c
it is known by its dufkifh bell-flower.’*

The flower of black henbane is of that hue, being

of a yellow colour interfperfed with veins of purple;

whereas the flower of the white henbane is of a
pale-yellow colour.

This error arifes from the improper denomination

Impofed upon many plants by the ancients, and
which has been preserved even flnce the revival of
letters ; which, to one not very well acquainted with

botany, is liable to miflead. Thus, in the cafe be-

fore us, the leaves of the black henbane are very

little lefs white than thofe of the white
; but this

denomination took its rife from the different colour

of their feeds. In fuch cafes therefore, without

being
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being well acquainted with the fpecific difference of
each plant, before it ripens its feed, it is not a little

difficult to diftinguifh them one from the other.

This fpecific difference will be beft furnifhed by the

leaves. Thus in the henbane, the leaves of the white
are placed upon long footftaiks ; thofe of the black

have none, but the lower extremity of the leaf fur-

rounds the flalk.

XXIX. Tie beft ProportionsforSteam-Engine

Cylinders, of a give?z Cozitent, confiderd \

by Francis Blake, Efq\ F. R . S*

Read May z 3 HE fire-engine, or (to term it more
I751

‘ properly) the ffeam-engine, for

draining of mines, is a mafter-piece of machinery, a

very capital contrivance in the works of art, and me-
riting our attention for further improvements. This

is univerfally allowed, as well upon account of the

theory it is founded on, as its ufefulnefs in practice.

And is it arriv'd then at the laft degree of perfection,

that we appear at a ffand ? I think not. The pro-

digious veffel of water to be kept always boiling,

when only an inconfiderable part of it is employ’d in

the work, favours too little of the frugality of nature,

which we ought ever to imitate. But waving that

now, what I would inquire into here, and endea-

vour to regulate, is, the cylinder’s proportion of the

altitude and bafe $ which hath not, as I know of,

been hitherto noticed.
T«.
it
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It is evident, in the firft place, from a fundamen-

tal law of mechanics, that, the content of the cylin-

der remaining the fame, the quantity of water dif-

charged at each lift will in all cafes be equal, by only

changing the diftance of the center of the pifton from

the fulcrum of the balance. You will agree like-

wile (for I fuppofe the principles and working -part

to want no defcription) that the excefs of the pillar

of atmofphere above that of the water is a weight on

the pifton, driving it to a depth of five feet, or there-

about, by the prefent conftruCtion, withfcthe cavity

of the cylinder; acceleratedly till friction and an im-
pediment from the fleam, which remains in the cy-

linder even after the jet d’eau, and is increafcd in

elafticity, whilftits bounds are dimimfh’d, fhall equal

the accelerative force
; and that then again the pifton

is retarded the reft of the way. It may be convenient

to remark too, that if the rarefaction be fo complete,

that the defcent wouid be greater than the conftruc-

tion admits of, the retardation is augmented by a

brachium of the balance prtfling upon fprings. But
to fay nothing of friction here, we can, notwith-

ftanding this diminution of force by the remainder

of fteam within the cavity of the cylinder, demon-
ftrate the ratio of the velocities, and the times of

defcent of the piftons, in cylinders of unequal alti-

tudes, to be exaClly the fame, as if the refiftance

was nothing; whence we fhall without difficulty ar-

rive at fome conclufion in this matter.

MN is the working-part of a fteam-engine cylin-

der, of the ufual height, equal in diameter to a

ffiorter one m n
;
and the rarefaction in both of

them being fuppofed the fame,

and

V
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and AR=ar, may reprefent the excefs of the atmo-
fpheres weight above the pillar of water, the refin-

ance to the pifton-j from the remainder of fleam and
the effective force, refpeefively, e.g. at the beginning

of the defeent. Take, then, every-where ak : AK:i
an : AN, and at all fimilar pofitions the refinance

be of mn and force kc on its pidon will equal the

refinance BC of MN and force K , on its pirton ;

and by what Sir Ifaac Newton has demonnrated
{.Book 1. Prop. 29.) of the defeent of bodies, we have

VakTr : \/4K£R : : celerity in k : celerity in K. But
thefe areas being evidently as the correfponding pa-

rallelograms kq and. and they again as their

heights, the celerities generated are in the fubdupli-

cate ratio of a k vAK, as tho’ the refinance had been

nothing ; and by an obvious enough reafoning from,

the faid propofition, the times alfo appear to be in

the above-mention d ratio j
which ratio is not any

way varied, tho’ the refinance prevails from the in-

terfedting points 0.

Now, to apply what has been faid to the bufinefs

in hand
;

if TfV be a cylinder of equal content with

the cylinder MN, the quantity of water delivered by
both will, as a confequence of the fundamental law

of mechanics obferved above, be the fame at each

lift : but the cylinder PJV is no higher than nm, and

ex hypoth. their rarefactions are equal
; and therefore,

by what has been proved with regard to the times,

the time of the phlon's defeent in PfV will be to that

of the pinon’s defeent in MN: : VElV

\

V AN\
whence in any given time the broad cylinder TtV
will perform more than the longer one MN of equal

content, and that in the ratio of their, diameters 5

4 for
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for E'T 1 x EW =. MA\ Z x AN, ex hypoth. E1V\ AN
: : MAj z

: Etff, and confequently ^EW\y/~AN:i
MA : £7*. The friction too is diminilhed with the

flownefs of the motion, and becaufe the periphery

increafes in a lefs ratio than does the area of a circle.

The refult of the whole then is in favour of the

broad cylinder ; and ftill the broader the better ; for

iinlefs fome mechanical confederations fhould limit

the problem, ’tis evident in a geometrical fenfe, that

there is no limitation. A disadvantage might arife

perhaps to the effeCt of the jet d’eau from thus in-

creafing the breadth ; which however would be re-

medied, I think, by a number of thefe jets : but be
that as it will, ’tis certain, that to augment the dia-

meters, and diminifh the lengths of the Smaller kind

of cylinders, now ufed, could have no fuch incon-

venience, nor fail ofbeing attended with an augmenta-

tion of force.

What I think might be further obferved for the

improvement of this engine is in the boiler and
fleam, but more connected with experiments; which
fliould I have an opportunity to moke, I may refume
perhaps the fubjeCt, if they anfw.er my expectation.

XXX.
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XXX. Mr. John Bradley\r Obfervation of

the Occultation of Venus by the Moon

;

communicated by Mr. James Short, F. R.S.

Read June 6. 'll /FR. Gael Morris having favour’d me
I75K WX with the obfervation of the late oc-

cultation of Venus by the moon, taken at Greenwich
with great exadnefs by Mr John Bradley, I am in-

duced fo lay the fame before the Royal Society, in

order to fhew its very near agreement with thofe

phafes, which Dr. Bevis obferved at my houfe in

Surry-ftreet, allowing for the difference of meridians.

I muff take notice, that, befides the advantage of a

fix-foot refledor with a great magnifying power,

which fliew’d the planet’s limb very well defined, he

had alfo another, which the dodor had not, I mean
C c a very



a very ferene air, free from fmoke, which enabled

him to difcern and keep light of the moon during

the whole occultation, fo that he might obferve the

moment of the emerlion with the fame certainty,

as that of the immerfion : for Mr. Canton, with a

refledtor of 1 8 inches only, that day plainly faw the

moon at his houfe in Spital-fields.

The Greenwich Obfervation.

Apparent time. h ' '

1751 April iy, 22 41 45 The firft contaft; doubt-

ful to 1 fecond.

42 18 Quite immerged.

2 3 I 5
’ 3 ^t Began to emerge.

16 8-f Wholly emerged.

16, 1 39 12 Venus palfed the meri-

dian.

J.
Short.

XXXI. An Account of Mr. Benjamin Frank

-

linV Treatif

e

,
lately publifoed

,
intituled

\

Experiments and Obfervations on Eledlri-

city, made at Philadelphia in America
5

by Wm. Watfon, f. R. S.

Read June 6.

1751.

letters to

3

MR. Franklin's treatife, lately prefented

to the Royal Society, coidifts offour

iis correspondent in England, and of an-

other
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other part intituled <c Opinions and conjectures con-
C£ cerning the properties and effects of the electrical
<c matter arifing from experiments and obfervations.”

The four letters, the lad of which contains a new
hypothecs for explaining the feveral phenomena
of thunder^ guffs, have either in the whole or in part

been before communicated to the Royal Society. It

remains therefore, that I now only lay before the

Society an account of the latter part of this treatife,

as well as that of a letter intended to be added

thereto by the author, but which arrived too late

for publication with it, and was therefore communi-
cated to the Society by our worthy brother Mr. Peter

Collinfon.

This ingenious author, from a great variety of

curious and well-adapted experiments, is of opinion,

that the electrical matter confiffs of particles ex-

tremely fubtil ; fince it can permeate common mat-

ter, even the denfeff metals, with fuch eafe and free-

dom, as not to receive any perceptible refdance : and

that if any one fhould doubt, whether the eleCtrical

matter paffes through the fubftance of bodies, or only

over and along their furfaces, a Ihock from an electri-

fied large glafs jar, taken through his own body, will

probably convince him.

EleCtrical matter, according to our author, differs

from common matter in this, that the parts of the

latter mutually attraCt, and thofe of the former mu-
tually repel, each other ; hence the divergency in

a ftream of electrified effluvia § : but that, tho’ the

C c 2 particles

§ As the electric ftream is obferved to diverge very little, when

the experiment is made in vacuo ,
this appearance is more owing

to
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particles of electrical matter do repel each other, they

are ftrongly attracted by all other matter.

From thefe three things, viz. the extreme fubtilty

of the eleCtrical matter, the mutual repulfion of its

parts, and the ftrong attraction between them and

other matter, arifes this effeCt, that when a quantity

of eleCtrical matter is applied to a mafs of common
matter of any bignefs or length within our obferva-

tion (which has not already got its quantity) it is

immediately and equally diffufed thro’ the whole.

Thus common matter is a kind of fponge to the

eleCtrical fluid ; and as a fponge would receive no
water, if the parts of water were not fmaller than the

pores of the fponge
j
and even then but flowly, if

there was not a mutual attraction between thofe parts

and the parts of the fponge ; and would ftill imbibe
it Fatter, if the mutual attraction among the parts of
the water did not impede, fome force being required

to feparate them
;
and fafteft, if, inftead of attraction,

there were a mutual repulfion among thofe parts,

which would aCt in conjunction with the attraction

of the fponge : fo is the cafe between the eleCtrical

and common matter. In common matter indeed

there is generally as much of the eleCtrical as it will

contain within its fubftance : if more is added, it lies

without upon the furface
(|,

and forms what we call

an

to the refinance of the atmofphere, than to any natural tendency
in the electricity itfelf. IV. IV.

||
The author of this account is of opinion, that what is here

added, lies not only without upon the furface, but penetrates with
the fame degree of denfity the whole mafs of common matter,
upon which it is directed.
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an eledtrical atmofphere

; and then the body is faid

to be eledtrified.

’Tis fuppofed, that all kinds ofcommon matter do
not attract and retain the eledtrical with equal force,

for reafons to be given hereafter ; and that thofe

called eledtrics perfe, as glafs, &c. attradt a$d retain

it the ftrongeft, and contain the greateft quantity.

We know, that the eledtrical fluid is in common
matter, becaufe we can pump it out by the globe or

tube
; and that common matter has near as much

as it can contain ; becaufe, when we add a little

more to any portion of it, the additional quantity

does not enter, but forms an eledtrical atmofphere :

and we know, that common matter has not (generally)

more than it can contain
;

otherwife all loofe portions

of it would repel each other, as they conflantly do
when they have eledtric atmofpheres.

The form of the electrical atmofphere is that of the

body, whichpt furrounds. This fhape may be render’d

vifible in a ftill air, by railing a fmoke from dry

refin dropp’d into a hot tea fpoon under the eledtrifed

body, which will be attracted and fpread itfelf equally

on all fides, covering and concealing the body. And
this form it takes, becaufe it is attracted by all parts

of the furface of the body, though it cannot enter

the fubftance already replete. Without this attrac-

tion it would not remain round the body, but be dif-

fipated in the air.

The atmofphere of eledtrical particles furrounding

an eledtrified fphere is not more difpofed to leave it,

or more eafily drawn off from any one part of the

fphere than from another, becaufe it is equally at-

tradted by every part. But that is not the cafe with

bodies
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bodies of any other figure. From a cube it is more
eafily drawn at the corners than at the plane fides,

and fo from the angles of a body of any other form,

and {till moft eafily from the angle thatismoft acute;

and for this reafon points have a property of draw-

ing on, as well as throwing off the electrical fluid,

at greater diftances than blunt bodies can.

From various experiments recited in our author’s

treatiie, to which the curious may have recourfe, the

preceding oblervations are deduced. You will obferve

how much they coincide with andfupport thofe which

I fome time fince communicated to the Society upon

the fame fubject.

To give even the fhorteff account of all the experi-

ments contained in Mr. Franklin’s book would ex-

ceed greatly the time allowed for thefe purpofes by

the Royal Society : I fhall content myfelf therefore

with laying a few of the moll lingular ones before

you.

The effeCts of lightning, and thofe of electricity,

appear very fimilar. Lightning has often been known
to lfrike people blind. A pigeon, ffruck dead to ap-

pearance by the eleCtrical (hock, recovering life,

drooped feveral days, eat nothing, tho’ crumbs were

thrown to it, but declined and died. Mr. Franklin

did not think of its being deprived of fight
; but af-

terwards a pullet, ffruck dead in like manner, being

recovered by repeatedly blowing into its lungs, when
fet down on the floor, ran headlong againff the wall,

and on examination appeared perfectly blind : hence

he concluded, that the pigeon alfo had been abfolutely

blinded by the fhock. From this obfervation we
ffiould be extremely cautious, how in eleCtrifing we

draw
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draw the ftrokes, efpecially in making the experi-

ment of Leyden, from the eyes, or even from the

parts near them.

Some time fince it was" imagined, that deafnefs had
been relieved by eledtrifing the patient, by drawing

the fnaps from the ears, and by making him undergo

the eledtrical commotion in the fame manner. If

hereafter this remedy fhould be fantastically applied

to the eyes in this manner to reftore dimnefs of light,

I fhould not wonder, if perfedt blindnefs were the

confequence of the experiment.

By a very ingenious experiment our author endea-

vours to evince the impoffibility of fuccefs, in the ex-

periments propofed by others of drawing forth the

effluvia of non-eledtrics, cinamon, for inftance, and

by mixing them with the eledtrical fluid, to convev

them with that into a perfon eledtrified : and our au-

thor thinks, that tho’ the effluvia of cinamon and

the eledtrical fluid fhould mix within the globe, they

would never come out together through the pores of

the glafs, and thus be conveyed to the prime con-

dudtor 5 for he thinks, that the eledtrical fluid itfelf

cannot come through, and that the prime condudtor

is always fupplied from the cufhion, and tills laft

from the floor. Befides, when the globe is filled

with cinamon, or other non-eledtrics, no eledtricity

can be obtained from its outer Surface, for the rea-

fons before laid down. He has tried another way,

which he thought more likely to obtain a mixture of

the eledtrical and other effluvia together, if fuch a

mixture had been poffible. He placed a glafs plate

under his cufhion, to cut off the communication be-

tween the cufhion and the floor: he then brought a

Small
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fmall chain from the cufhion into a glafs of oil of

turpentine, and carried another cha'n from the oil of

turpentine to the floor, taking care, that the chain

from the cufhion to the glafs touched no part of the

frame of the machine. Another chain was fixed to

the prime conductor, and held in the hand of a per-

fon to be electrified. The ends of the two chains in

the glafs were near an inch from each other, the oil

of turpentine between. Now the globe being turned

could draw no fire from the floor through the ma-
chine, the communication that way being cut off by

the thick glafs plate under the cufhion : it muft then

draw it through the chains, whofe ends were flipp'd

in the oil of turpentine. And as the oil of turpen-

tine being in fome degree an eleCtric perfe, would
not conduct what came up from the floor, the elec-

tricity was obliged to jump from the end of one chain

to the end of the other, which he could fee in

large fparks
; and thus it had a fair opportunity of

feizing of the fineft particles of the oil in its paffage,

and carrying them off with it : but no fuch effeCt

followed, nor could he perceive the leaft difference in

the fmell of the eleCtrical effluvia thus collected,

from what it had when collected otherwife f nor

does it otherwife affeCt the body of the perfon elec-

trified. He likewife put into a phial, inflead of wa-
ter, a flrong purging liquid, and then charged the

phial, and took repeated fhocks from it ; in which*

cafe every particle of the eleCtrical fluid muff, before

it went through his body, have firfl gone thro’ the

liquid, when the phial is charging, and returned

through it when discharging
;

yet no other effeCt fol-

lowed than if the phial had been charged with water.

He
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He has alio fmelt the eledtrical fire, when drawn thro'

gold, filver, copper, lead, iron, wood, and the hu-
man body, and could perceive no difference; the

odour being always the fame, where the fpark does

not burn what it ffrikes ; and therefore he imagines,

that it does not take that fmell from any quality of the

bodies it paffes through. There was no abridging

this experiment, which 1 think very well conceived,

and as well conducted, in a manner to make it intel-

ligible; and therefore I have laid the author’s words
nearly before you.

As Mr. Franklin, in a letter to Mr. Collinfon fome
time fince, mentioned his intending to try the power
of a very ftrong eledtrical fhock upon a turkey, I

defired Mr. Collinfon to let Mr. Franklin know, that

I fhould be glad to be acquainted with the refult of

that experiment. He accordingly has been fo very

obliging as to fend an account of it, which is to the fol-

lowing purpofe. He made firft feveral experiments

on fowls, and found, that two large thin glafsjars

gilt, holding each about 6 gallons, and fuch as I

mentioned I had employed in the laft paper I laid

before you upon this fubjedt, were fufficient, when
fully charged, to kill common hens outright

; but

the turkeys, though thrown into violent convulfions,

and then, lying as dead for feme minutes, would re-

cover in lefs than a quarter of an hour. However,

having added three other fuch to the former two,

though not fully charged, he killed a turkey of about

ten pounds weight, and believes that they would have

killed a much larger. Fie conceited, as himfelf fays,

that the birds kill’d in this manner eat uncommonly
tender.

D d In
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In making thefe experiments, he found, that a man
could, without great detriment, bear a much greater

{hock than he imagined : for he inadvertently re-

ceived the ftroke of two of thefe jars through his

arms and body, when they were very near fully

charged. It feemed to him an univerfal blow through-

out the body from head to foot, and was followed

by a violent quick trembling in the trunk, which
went gradually oft' in a few feconds. It was fome
minutes before he could recoiled! his thoughts, lb as

to know what was the matter ; for he did not fee the

flafli, tho’ his eye was on the fpot of the prime con-

dudlor, from whence it ftruck the back of his hand ;

nor did he hear the crack, tho' the byftanders laid

it was a loud one 5 nor did he particularly feel the

ftroke on his hand, tho’ he afterwards found it had
raifed a fwelling there of the bignefs of half a fwan-

fhot, or piftol-bullet. His arms and the back of his

neck felt fomewhat numbed the remainder of the

evening, and his breaft was fore for a week after,

as if it had been bruifed. From this experiment

may be feen the danger, even under the greateft: cau-

tion, to the operator, when making thefe experi-

ments with large jars
;

for it is not to be doubted,

but that feveral of thefe fully charged would as cer-

tainly, by increaftng them, in proportion to the lize,.

kill a man, as they before did the turkey.

Upon the whole, Mr. Franklin appears in the

work before us to be a very able and ingenious man
that he has a head to conceive, and a hand to carry

into execution, whatever he thinks may conduce to

enlighten the fubjedl-matter, of which he is treating :

and aitho’ there are in this work fome few opinions,
1 •
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in which I cannot perfectly agree with him, I think
fcarce any body is better acquainted with the fubjedt

of electricity than himfelf.

XXXII. A Letter to the Rev. Dr. Hales,

F.R.S. from Captain Henry Ellis, F.R.S

.

dated Jan. 7, 1750-51, at Cape Monte
Africa, Ship Earl of Hallifax.

S I R,

Read Jane 13TMAKE ufe of this opportunity of
I75K

JL writing to you, lefs from the vanity I

have of having fuch a correfpondent, than the defire

of contributing to his fatisfaction, who efteems it his

greateft happinefs to promote the intereft of mankind.
At yours and Lord Hallifax’s recommendation, I had
your ventilators fixed on board of my fhip, at Briftol.

The following is a detail of the experiments, which I

made to prove their utility.

1. I took a wax-candle, of eight to the pound,

and drew it thro’ a mold, to make it of one thicknefs

from end to end : then weighed it exactly, and

lighted it in the fhip’s hold 5 where I found it wafted

67 grains in 30 minutes j that place not being venti-

lated during 24 hours : but after fix hours ventilation

it wafted 94+^ grains in the fame time.

2. I carried with me into the hold a plate of filver,

well polifhed, and a lantern and candle, all blinded,

except a round hole of about two inches diameter. I

placed the plate at fix feet di fiance from it 3 and with

D d 2 fuch
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fuch obliquity, that the rays from the light fhould

fall on its furface at an angle of 45 degrees. I then

fixed a white piper fcreen, at the fame diftance from

the plate, and under the fame angle with the lan-

tern, fo that the reflected rays might fall upon it alfo.

This being done, I obferved, that the reflection from

the plate diftinCtly was but 17' 30" with an un-

ventilated hold
;

it being turned the colour of tar-

niflied lead; whereas, when the air was replaced by

4 hours ventilation, it continued to refleCt light, and

retain its brightnefs 4 hours 47 minutes.

3. The fhip’s bell, whofe diameter is 14 inches,

I had brought into the hold, when ventilation had

been omitted 12 hours. Having hung it under the

lower deck, I took out the clapper j
and having fuf-

pended it alfo by thread, which, with its own length,

made 44 inches ;
the angle, which the rim of the

bell made, with a line let fall perpendicular from the

pin, on which the clapper hung, was equal to

34' o". I then held the clapper at the fame angle,

on the other fide of the line, in order that the flrokes

at different times might be with the fame force

;

when, letting it go, it ftruck the bell. In its return

I catched it, and counting the vibrations, I heard

them diftinCtly but three times
;

wfliereas, when the

hold was well ventilated, it vibrated five times,
j but

its vibrations were not fo quick in the latter, as in

the former cafe. I took all poflible precautions,

that thefe experiments might be fairly tried, to pre-

vent deception ;
but always found them to produce

the fame effedts.

We are at prefent very healthy, tho’ our number
is 130, not one being lick aboard. Our hold, which

in
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in molt {hips is very moift, in ours is quite dry. Our
cargo arms, which are kept there in upright cherts,

without wrappers, come out as bright as from a re-

cent polifh. Far is a ventilator from being inconve-
nient aboard of us; on the contrary, ’tis good exer-

cife for our Haves, and a means, of preferving our
cargo and lives.

Upon the paftage, I made feveral trials, with the

bucket fea-gage, in latitude 2 5'— 13* north; longi-

tude 2y'— 12'' weft. I charged it, and let it down
to different depths, from 360 feet to 5346 feet ; when
I difcovered, by a fmall thermometer of,Fahrenheit’s,

made by Mr. Bird, which went down in it, that the

cold increafed regularly, in proportion to the depths,

till it defcended to 3900 feet : from whence the mer-
cury in the thermometer came up at 53 degrees; and
tho’ I afterwards funk it to the depth of 1346 feet,

that is a mile and 66 feet, it came up no lower.

The warmth of the water upon the furface, and that

of the air, was at that time by the thermometer 84
degrees. I doubt not but that the water wras a de-

gree or two colder, when it enter’d the bucket, at

the greateft depth, but in coming up had acquired

fome warmth ; for I found, that the water, which
came up in the bucket, having flood 43 minutes

in the air (the time of winding it tip) the mercury

rofe above 5 degrees. When the air had render’d

it equally warm wr
ith the water on the furface, I

tried their weight, by weighing equal quantities very

exactly, as alfo by the hydrometer, and found from

great depths the hcavicft, and conlequently the falteft

water.

This
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This experiment, which feetn’d at firft but mere
food for curiofity, became in the interim very ufeful

to us. By its means we fupplied our cold bath, and
cooled our wines or water at pleafure ; which is vaftly

agreeable to us in this burning climate.

I intend, in our paffage to the Weft Indies, to

found a mile deeper than I have done, having a fuf-

ficient quantity of line. But I cannot attempt your

method to find the depth of the fea, for want of ap-

paratus. My bufinefs at prefent affords me very lit-

tle time for fpeculation. However, I cannot omit

obferving to you a phenomenon, which I faw laft

night, and never before, that I remember
; and that

was the two arches of the iris, with their colours

diftindt, by moon-light. Having already prefumed

much on your patience, and my leifure,

I am, &c.

Hen. Ellis.

A Letter to the Prefident, fro?n Stephen

Hales, D. D. F. R. S.

S I R, Teddington, June 8, 1751.

Read June *3.'!' HAVE here inclofed, at his defire, a
I751,

copy ofa letter from Captain Ellis,

who publifhed an account of his voyage to Hudfon's

Bay.

The bucket fea-gage, which he mentions, and

which I provided for him, to find the different de-

grees of coolnefs and laltnefs of the fea, at different

3 depths,
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depths, was a common houfhold pail or bucket, with
two heads in it ; which heads had each a round hole

in the middle, near four inches diameter, which were
cover’d with valves which open’d upwards ; and that

they might both open and fhut together, there was a
fmall iron rod fixed to the upper part of the lower

valve, and at the other end to the under part of the

upper valve : fo that, as the bucket defcended with
its finking weight into the fea, both the valves open’d

by the force of the water, which had by that means
a free paffage thro’ the bucket. But when the bucket

was drawn up, then both the valves were fhut by the

force of the water at the upper part of the bucket i

by which means the bucket was brought up full of

the lowed: fea-water, to which it had defcended.

When the bucket was drawn up, the hole at the

bottom was flopped with a cork, to keep the water

in, when the valves were open’d, to come at the

mercurial thermometer, which being tied to an up-

right flick, could readily be unfaflened, by pulling

out a loofe nail, which went into the upper end of

flick, which was faflen’d at its lower end in the fame
manner.

But great care mufl be taken to make an obfer-

vation of the degree the mercury Hands at, before

the lower part of the thermometer is taken out of

the water; elfe it would immediately be alter’d by
the different temperature of the air.

In order to keep the bucket in a right pofition,,

there are four cords fixed to it, which reach about

three feet below it, to which the finking weight is to

be fixed.

Captain
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Captain Robinfon, who is lately arrived from India,

fays, he found fo much benefit by ventilators, that

he will never go a voyage without them ; and that

he loft but two men in two years.

There are many other inftances of the benefit of

ventilators in fhips, not only to the health and lives,

but alfo to the provifions, &c.
I am, Sir, with great refpedt,

Your obliged humble fervant,

Stephen Hales.

XXXIII. Obfervatio?is o?i the Roman Colo-

nies and Stations in Chefhire and Lanca-

shire, by Thomas Percival Efq\ communi-

cated by Hugh Lord Willoughby of Par-

ham, R R. S.

Read June
13.JN the fecond iter ofAntonine's Itinerary,

1751. we find, after feveral other ftations

mentioned Eboracum
Calcariam m. p. ix.

Camulodunum m. p. xx. Tho’ with various

Mamucium m. p. xviii.

Condate m. p. xviii.

Devam M. p. xx.

It is agreed, that Deva is Chefter, and thatMamucium
or Manucium or Mancunium, is Mancheftcr, by the

common confent of all antiquarians. But where Con-
date

readings of the

names.
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date is dtuated, is yet a matter of debate. Some (ag

Mr. Camden and others) declare for Congleton

;

fome alfo for Northwich ; but I think equally wrong.
But to underdand me rightly, be pleafed to lay be-

fore you Gibfon’s Camden, vol. i. and in the map for

Chefhire you will obferve Stretford in Lancashire.

Here, it is certain, the Roman road palled the Mer-
fey, as well by the name, as the vifible remains in

the meadows near the prefent bridge. About a quar-

ter of a mile from Altringham you fee the road very

plain, as alfo near Dunham and in Dunham-park,
More foutherly you fee Chapel in the Street ; an evi-

dent mark of the Roman way having gone near it.

By this courfe it is evident Congleton cannot be the

place ; the courfe of the road leaving it too much to

the ealt by feveral miles ;
and laying a ruler over the

map, you will perceive the Roman road proceeded

in a diredt line from Stretford to Dunham-park, leav-

ing Altringham to the ead, and fo diredtly forward

till pad: Rodhern Mere, where it mud have made an

angle * to go to Chapel in the Street : continuing

which line forward to the fouth, you will find, that it

points to Kinderton, the fituation of which is between

a river and a brook, and remains of the road may be

feen to the wed of Rudheath, now called Kinddreet,

and a fquare Roman camp on the Lingula to the

wed of Kinderton. Thus the name of Congleton,

which induced Mr. Camden to place Condate there,

agrees lefs with the name than Kinderton. The com-

mon charadteridic of Agricola s dation agrees with

E e Kinderton

;

* See the map annexed.
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Kinderton ; it being on a Lingula, which Congleton

is not. A Roman camp, which I am well allured

by a friend to be there, marks the very place, as the

pointing of the Roman road confirms the opinion.

And in the tenth Iter, Condate being placed in the

road to Mediolanum fhews it to be eafterly of Chef-

ter. I fay, all thefe reafons confirm me in a belief,

that Condate is Kinderton. Mr. Horfley obferves,

that Condate fignifies the confluence of two rivers ;

a fituation, which Kinderton has. I now turn back
to Manchefler.

Mancunium is agreed to be Manchefterv The
Roman fort is at Knotmills, and ftands on a high*

piece of ground overlooking the confluence of Irwell

and Medlock, but nearer the Medlock, that river

running within about 60 yards of the fort. The
fort is fquare, and has been furrounded with a wall.

The whole fort is 6 or 7 feet higher than the reft of

the hill
; and the whole ftrongly cemented with mor-

ter. The’ Medlock runs upon, or rather forces its

way thro’, a rock under it. So that, from the fitu-

ation, as well as ftrength, it well deferved the name
of Mancunium j in Britifh Mae?i Cline, i. e. the ftone

city.

The Roman road from Mancunium to Eboracum or

York goes near the top of the Deanfgate in Manches-
ter, and crofting the inclofures on the fouth-eaft end

of the town appears in an inclofure near Ancoats $

then runs thro
5

Bradford, and croffes the very middle

of Newton-heath, Newton chapel ftanding on the

very ridge of it. Standing at the weft end of the cha-

pel, you fee the trace of it into Bradfdrd-lane ; Hand-
ing at the eaft end, you fee the trace of it go betwixt

ahoufe
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a houfe and a barn on the eafl end of the common. It

then runs thro’ the inclofures to Mr. Wagftaffe's houfe*

where it enters a lane, and is vifible enough. In about

400 yards more, being interrupted with a mofs, it riles

with a prodigious grandeur, and is the fined; remain of
a Roman road in England, that I ever faw. This is

at the back of Mr. Jenkinfon’s houfe in Failfworth
s

his land lying on both fides, and is now called Street*

It is vifible for half a mile more along a back lane

leading to Hollinwood, but on the lane turning to the

common it ftrikes crofs a meadow of Mr. White-
head’s, and is vifible for fome finall part of it. Tra~

dition directs its courfe to Glodwicklows ; and fome
places, where it has been found in ploughing, fhew
its courfe to be fo. And near Glodwick it is vifible

in a meadow for fome fcores of yards pointing over

the lows. Tracing it forwards it is very vifible at

the defcent of the hill quite over Mr. James Wyld’s

land.

There is a fmall cob on this hill by fome fuppofed

to have been a fort : if it was, it muft have been a

very fmall one ; tho’ I rather take it for a tumulus

than an exploratory tower.

It erodes hence, and is very vifible in the grounds

of John Mayol, of Wellihole. It then goes thro’ the

Rev. Mr. Townfon's land, leaving Heigh- chapel a

little to the fouth, and fo goes up the hill to * Ofier-

lands on the upper fide of the village making to-

wards the Highmore; and going along the inclofures

on the fouth edge of it comes clofe to Knothill in

E e 2 Saddleworth,

* Here it enters Yorkftiire.
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Saddleworth, and along the fide of Knot-lane, and

fo crofles over the prefent road from Manchefler to

Huthersfield at Delf, and goes over the fields to

Caftlefhaw.

At Caftlefhaw I was welj pleafed to find a double

Roman camp, and on looking into Ravennas’s geo-

graphy to find between Mantio and Camboduno the

name of Alunna, which, in my opinion, is the name
of this camp.

It was abfolutely neceftary for the Romans to have

a camp hereabout, confidering it was the main pafs

over the hills and the difiance about a Roman march

:

that from Caftlefhaw to Manchefter is reckon’d ten

miles, and the camp is about half a mile beyond ;

but as the prefent road is two miles about, it will be
about 9 computed miles, and lying at the very foot

of the greater ridge of hills, was a proper refling-

place on their marches.

From the camp looking toward Manchefler, on
the top of Knotthill, yon fee on the very top a very

confpicuous Roman tumulus but of this more anon.

From Alunna or Caftlefhaw the Roman way goes

directly for the hill called Clowze-mofs, where it was
cut thro’ the mofs, and is called Old Gate, being vi-

iible by the greennefs of its trad: ; fo over the top

of Clows or Clowze-mofs. It is vifible in a green

trad over the Reaps (a hill fo called) leaving March-
hill or Mavfhill a little to the north, and Marfden
about a mile and a half to the fouth, pointing diredly

on Pole-moor, going in its way over the middle of
of Holm-moor, and fo diredly up Cupwith-moor to

Polemoorftone, or Guide-poft, above Slaighwait or

Claighwait, and along the north end of Gowkerhill

©v
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or Wholeftonefmoor, or Hoolftonefmoor, leaving the
rocking-ftone about 500 yards to the fouth..

Standing at Polemoorftone,

the Roman way is weft and by fouth

;

Gowkerhill-end eaft and by north

;

and Aimondbury eaft-fouth eaft

;

horizontal diftance three miles and. a half,

computed 5. miles-

So that it is plain, that Aimondbury was not the

Roman ftation, and Greatlandmoor is at leaft a mile
wide to the north of the tradf of the road- The road
then makes for Lindleymoor, where it is vifible for

about a mile on the fide, and points full towards

Tadcafter, Aimondbury, and Greatland, both wide,,

one 2 miles to the north, the other 4 miles to the.

fouth.

The great queftion, where Cambodunum is fituated,

whether,, according to Mr. Camden, at Aimondbury,
or, according to Mr. Horfley, at Greatlandmoor,

may be fo far determin’d, that is, at neither. For.

certainly the road would go ftrait to the ftation,. or

near fo. Now it is apparent, that from Manchefter

to Aimondbury the road would have been ftrait to-

Caftlefhaw, but would there have parted from the

prefent track of the Roman road, and gone more
fouth-eaft by Marfden to Aimondbury ; and, as I

fanfed a road might turn thither, I have made a di-

ligent fearch for 4 or y lummers laft paft ; and liv-

ing but fix miles from Caftlefhaw, have made all pof-

fible inquiry from the fbepherds, turf-getters, &c.
and of the people at Marl den, whether in ploughing-

they have met with any remains, but could never

yet hear one word, of any via militarise or road going
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that way. On the contrary, they all fpeak of the

prefent highway being found out fome time fince in

their grandfathers or great-grandfathers memories;
and that the old highway was along the track of the

Roman road.

But to turn to the map of Lancaftiire in Gibfon’s

Camden’s Britannia, vol. 2. lay a ruler from the

junction of the Medlock and Irwell over Newton,
and drawing a line quke beyond Saddleworth, about

half an inch on the line, on the eaft of the river

Taume, will be this lituation of Alunna or Caftle-

ihaw Note, Saddleworth is not a village, but a large

valley, and therefore ill laid down in the map. The
church would Hand a mile to the fouth of the line,

if that had been rightly placed ; tho’ Caftlefliaw is

in Saddleworth. Note, a junction of two brooks

fhould be defcribed near Caftlefliaw. which, when
joined in fome fmall diftance, fall into the Tame.

Turn now to the map of Yorkfliire Weft-Riding,

and laying one edge of your ruler to the junction of

2 fmall rivers or brooks, you fee to the north of Sad-

dleworth. Let the fame edge be placed at Raftrick,

and a line drawn from one end or the jundfion of
the river to Raftrick will reprefent the road, as far as

I have traced, to within a mile or lefs of Raftrick.

I was in great hopes to have found the fLtion near

Gowkerhill, or upon Lindley-common, but was dil-

appointed, and could hear of no camp thereabouts,

except one at Kirklees, where there is a large Ro-
man camp, tho’ it feems to lie a little too much to the

fouth ; unlefs the road gave a fmall turn to pafs the

Calder at fome more convenient ford : or, if the

Roman road paflcd the Calder at Brighoufe, as I

fufpedt,
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fiftpe<5t; that is not a mile from the camp at Kirk-
lees

;
and fo if Kirklees was not the ftation, it might

be the campus tejlivus of the ftation, and the ftation be
on fome of the hills, whiph hereabouts lie clofe to

the Calder. But of this I hope more particularly to

fearch at fome convenient opportunity. Only thus

far I dare be bold to fay, that between Manchefter
and Lindley-moor are no more Roman camps than

Caftlefhaw : for I have traced almoft every foot of
it, that is vifible,. and am certain no camp in that di-

ftance could have efcaped my view.

It may poftibly be afked, why I do- not chufe to;

fix Cambodunum at Caftlefhaw ? I anfwer, I ima-
gine it too near Manchefter; and I fhould rather

think it flood on the military way on the Yorkfhire

fide of the hills, and was intended as a guard to the.

way on that fide, as Caftlefhaw certainly was on
this.

From Caftlefhaw to Raftrick is 9 computed miles,

moftly over the trafl of the road, which is to this

day ufed in the fummer ; and fuppofing the ftation

to be half a mile on this or that fide of the Calder,

it will, on Mr. Hor(ley’s calculation of the meafures,

be about 1 4, or if Roman miles. However this is

certain, that the xvm Roman miles in the Itinerary

would, if Mr. Horfley’s meafures are right, fall

nearly on the road near Marchhill or Marfhill, which
I have fearched over and over again, and three com-
puted miles on each fide, without finding the leaft

marks of any camp but Caftlefhaw. March-hill is a

fine dry round green hill, too big for a rafted tu-

mulus
; tho’ from its appearance one would be apt to

think,, that it had been a little rounded by art ; at



E 224 3
leaft I doubt it was an encampment of the men,
whilfi at work on the road, and perhaps a baiting-

place on their marches ; tho’ there are no veftigies

of any trench remaining, it being the only place free

from mofs for fome miles, and a fine fpring near it.

Imagining with Mr. Horfley, that xxm might be

the right number, I fearched Gowkerhill-end, and

Lindleymoor-fide, to no purpofe. I therefore ima-

gine, that the difiance fhould be xxvrn, which will

fall nearly on Rafirick ; unlefs you will fuppofe, that

the Roman xvin miles are as long as our computed
miles, which would ftill fall (reckoning on the courfe

of the Roman highway) near Rafirick on the river

Calder. I couid wifli fuch of the gentlemen, who
are antiquarians, and live near Rafirick", would in-

quire of the neighbours thereabouts for the road, or

for a camp. For I f.nd it not a little difficult to per-

fuade the country people to give any information, -

uniefs they know the inquirer.

Perhaps the names of Caftlefteads, Cafilefiiaw,

Campfield, or fome fuch other name, may yet re-

main to guide an antiquarian to the place, as the

name of Cafileffiaw was the guide to me to find out

the ftation, which I fuppofe to be Alunna.

But to fpeak more intelligibly to the point : from
Eboracum to Calcaria being ix from Calcaria to

Cambodunum being xx miles, and to Mancunian!

xvin, in the Itinerary
; it muft be confider’d, that

from York to Tadt after is 9 computed miles, an-

swering ix in the Itinerary. From Tadcafterto Raf-

trick is 20 computed miles ;
and from Rafirick to

the fort at Manchefier is along the track of the

Roman road 18 computed miles. So that if the

Romans

4
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Romans gave as long meafure in the north, as we
now do (and they muft, if the numbers of the Itine-

rary are right) then Cambodunum muft be fituated

near Raftrick on the banks of the Calder. As there-

fore the numbers in the Itinerary agree not with the
true diftance of Tadcafter and Manchefter, unlefs

the Romans reckon’d their miles, as above obferved,

which is contrary to the received opinion
; and as it

would make a very great difference in the fum total

of the fecond iter to add with Mr. Horffey one third

to our computed miles, we muft be reduced to the

dilemma of allowing the numbers either to be wrong
in the total, or that the miles of the Itinerary are not

equally exadt.

Here I beg leave to obferve, that Mr. Horffey, in

accounting for the difference, fays, the road being-

very level betwixt -York and Tadcafter, and betwixt

Manchefter and Chefter, if the horizontal miles are

the miles meant, the difference of the miles betwixt

Tadcafter and Manchefter may be accounted for, by

the ground being mountainous. To obviate this, ob-

feiwe, that from Manchefter to Caftldhaw the road

is ftrait, and but two hills in the way, about as high

as Highgate-hill. .From Caftleffraw it goes up a con-

ftant tho’ moderate afcent for 2 miles ; then a gentle

defeent for a miles
;
then a gentle defeent for a mile

to Marffhill ;
then over a fmall moor and a fmall

valley, and then rifes for 2 miles a gentle afcent, and

then goes down to Raftrick a gentle defeent for 4
miles more. So that had the Romans fearched all

our moors over, they could not have found a way
over, lefs intercepted with mountains and valleys,

rocks and rivers, than this.

• F f I beg
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I beg leave to obferve, that as I find a Roman
camp at Caftlefhaw at the foot of the hills, fo in all

probability there were other camps betwixt the

ftations. And I queftion little, but that they might
have one between Calcark and Cambodunum, pof-

fibly at or near Leeds ; another between Mancunium
and Condate, poflibly near Dunham -park ; and one

between Condate and Deva, perhaps near Chamber
in the foreft

; tho’ as thefe were not fettled ftations or

conftant garifons, they may not occur, nor indeed was

there any neceffity for their occurring, in the Itinerary,

as in fummer the army might march through, tho’'

perhaps not in the winter. Yet this I am fully of
opinion of, that Cafllefhaw muff: have been a fet-

tled garifon, at lead in the time of war ; the iituation

for command of the road, the vicinity of the moun-
tains, all requiring one to render the ways fecure.

And it is fo fituated, that a man or ccntry from
Clowzemofs commands a profped: to Manchefter,

and fees molt of the courfe of the Roman way, and
alfo into Yorkfhire, as far as Lindleymoor: as alfo

a man or centry on Knothill might eafily fee to Man-
chefter, and quite up the hill to the top of Clowze-
mofs. So that if a centry or fmall guard was placed

at Lindleymoor, another on Clowzemofs, another on
Knothill, in time of war, no enemy could march
along the courfe of the way on either fide the hills,

but notice might be communicated by fires, fmoaks,

or otherwife, time enough to alarm the garifons.

Give me leave now to turn to the 1 oth iter, and
to that part of it, which fays.

Galacum
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Galacum
Brementonacis M.P. xxvri al. xxxii Thus Mr.
Coccio . . . xx . . xxv Horfleycor-

Mancunio . . xvii . xxvn reds them.

Condate . . xvm . . .

Mr. Horfley fays, that the Roman way is not

known betwixt Overborrow and Manchefter. Bre-

mentonacis is agreed to be Overborrow, and the mi-
litary way is very vifible in feveral places, as I have

myfelf feen ; but take the words of Mr. Rothmell.
“ The Roman way begins at the fortrefs of Rib-

a chefter, and runs north over Longridge-fell, and
<c difcovers itfelf by being green, when the reft of
<c Longridge is heathy and morally on both fides the
£< Way; upon which account it is called Green-lane.
“ As foon as it reaches the north fummit of Long-
cc ridge, it makes a right angle, and runs on the
“ north fide of the hill towards the eaft. And after
<£ fome length it turns by degrees to the north g and
ec then points dirediy towards Overborrow. It en~

ters Yorkshire a little below Dowford-bridge, and
<c proceeds in a dired line by Newton and Slaitburn
<c to Crofs of Greet. It is very apparent on the
a north fide of Tatham-chapel. It runs thro’ Bent-
<c ham to Overborrow ;

but the improved country
<c fhort of Overborrow has eradicated it. It was
“ open’d, on the ground being improv’d, near Dow-
<c ford bridge, and was paved 7 yards broad,”

Now, as this proves, that there is a Roman high-

way betwixt Ribchefter and Overborrow, fo the'

Roman highway betwixt Manchefter and Ribchefter

is well known.

From the fort at Manchefter it goes along the

Deanfgate by the old church down the Huntsbank,

F f 2 and
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and fo by Strangeways. It is viftble in the foot-

road to Kerfal-moor, and called the Devil’s canfeway.

It goes near Preftwick church, leaving a campus cefti-

•vus
,
now called How-caftle-hill, about 10 rood to

the right. It goes thro’ Radclyffc, and fo over

Cocky-moor ; and from thence to Offeyfide to a place

now called Watlingftreet ; and fo to Bellthorn-moor

above Darwen, and on the eaft of Blackburn ftrait to

Ribchefter. From Manchefter to Ribchefter is called

20 miles thro’ Blackburn
;
but the road now gone is

certainly longer by 2 miles than the courfe of the Ro-
man road ;

which to be fure is about 18 computed
miles.

The diftance between Ribchefter and Overborrow,

is, I fuppofe, (confidering the angle made on Long-
ridge-fell, and another to get over the valley near

Crofs of Greet) about 20 computed miles.

At Ribchefter there are viftble remains of a Roman
highway crofting Watlingftreet (/. e. the road ofiter)

the eaftern branch of which comes from Ickley to

Coin, and fo by Whalley to Ribchefter. Ickley is

agreed to be Olicana. Coin, by the name, the via

militarily and Roman antiquities, appears to be Co-
luniaj as Whalley for the fame reafons muft be

Gallunia. The weftern branch of the way goes over

Prefton-moor, leaving the town above half a mile

on the left, and proceeds diredt for the fea. I have

not had an opportunity to trace it thither; but I doubt

not but it leads to the antien
t
portus Setantiorum.

A military way goes alfo from Ribchefter to Lan-
cafter, the Longovicarium of the Romans ; another

from Overborrow to Lancafter. Near Overborrow
is a caftrum exploratorium on the top ofIngleborough-

hilL
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hill. A military way goes from Overborrow eafterly

towards Aferig. The road of the iter coming from
the north is yet vifible. I am ofMr.Camden’s opinion,

that about Cockey-moor fhould be placed Coccium.
I fearch’d along the courfe of the Roman way for a

camp without fucce^p However at Bury, about a
mile out of the courfe of the way, is a Roman camp,
which I take to be Coccium j tho’ I cannot account
for its being in the Itinerary, unlefs Ribodunum was
then burnt down, and that Coccium being mentioned
as the next camp, was Ruck in the place, without a

due regard to altering the figures.

Bury is a town lying on the Irwell ; and on the

weft fide,, where the river makes an elbow, is the

Roman camp *.

There is a Roman camp on the fame river above

it, which I call the campus ajiivus ; the fortification

not near fo large as Bury §.

The people have a tradition, that the two camps
were relative to one another, and that a battle was
fought near Bury, and that the army, or one ofthem,

came over Afhworth-moor, where was a caftle. On
fearching Afhworth-moor, I found a circle cut in the

earth J which feems more likely to be a druid's

tumulus (as Dr. Stukeley defcribes them) or if not

that, I know not what.

At Heap, a mile from Bury, is a tumulus
; and

another at Heywood, about a mile diftant from the

* See the plan, N° 4,

§ See ditto, N° 5.

% See ditto.
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1 mention’d Knothill to be a Roman tumulus. The
people about Caftlefhaw have yet a tradition, that

fotne great man belonging to the caftle was buried

there, and have a confufed notion of a march of an

army of Danes.

Now as Canutus marched into Yorkshire out of
Lancashire, it is highly probable, that he came over

this road : and as Knott-hill gave him a full view of

the Yorkshire moors, it was a proper place and op-

portunity to harangue his men ; and that fpeech

might alter the old name of the tumulus to Knot-
hill, if it was not made for his ufe, which, I think,

it was not.

Several names of places on this road feem to carry

his memory in their names. Knothill here ; Knot-
ty-lane juft below ; Knotlanes between here and
Manchester, very near the Roman highway; Knots

-

mills near Manchester ; and Knutsford in Chethire,

which way he probably came, in his march from
Staffordshire.

N. B. I imagine Ravennas's Geography to be a

kind of an iter
;
and that before the name of Man-

chester the name of Zerdotalia means Burgh near

Caftleton in the Peak. For a Roman way comes
over the moors from Burgh toward Manchester

,

another from Burgh to Buxton. There is a Roman
camp at Burgh, a campus cejtivus about a mile di-

stance on the top of Mam-tor, and juft below this

camp is a lead -mine called Woden or Oden Great

Mine, reputed the oldeft in Derbyshire, and to have

been wrought for many ages. What analogy there

is between this name, and the name of the Saxon
deity Woden, I refer to be consider’d by the curious,

and the reafon of its being now affixed to the mine.

XXXIV
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XXXIV. An Account of Profejfor Winkler ’j

Experiments relating to Odours paffing

through eleclrifed Globes and Tubes
,

being

the ExtraEl and Truncationfrom the Latin

of two Letters fent by that Gentleman to

Cromwell Mortimer, M. D. Secretary of
the Royal Society. With an Accoimt of
the Refult offome Experiments made here

with Globes and Tubes
,

tranfmittedfrom
Leipfic hy Mr. Winkler to the Royal

Society, in order to verify the EaSls before-

mentioned
,

by Mr. W. Watfon, F. R. S.

Readjune OFES S O R Winkler, in his firffc

1751
‘ Jl letter to Dr. Mortimer, dated at Leip-

fic, March 12, 1748, mentions, among other parti-

culars, that if odoriferous fubflanc.es were included in

glafs globes and tubes clofely flopped, and if thefe

globes were eleCtrifed, the fmell of the odoriferous

fubitances would as eafily as the magnetical power
pals through the glafs, and be conveyed with the

eleCtrical effluvia to confiderable diftances, upon fub-

flances readily conducting eledricity : that when a man
was eleCtrifed with a globe of this fort, the odorife-

rous matter pervaded his whole body
;
and that not

only his fkin and his cloaths, but his breath, faliva,

and fweat, were impregnated with the fmell of the

fubflance included in the glafs.. That after thefe

globes had been rubbed a few minutes, the flavour

4 '
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of their contents would be ftrongly perceptible upon
entering the chamber, in which this operation was
performing ; and that the fubftances which lie had then

tried, were lulphu.r, cinnamon, and balfam of Peru.

Mr. Winkler mentions, that when he made ufe of

fulphur in his globe, in company with his friend

Mr. Haubold, and others, the fmell of the fulphur

was perceived at more than ten feet’s didance, and

was fo prevalent, that his company was driven away
thereby : but that himfelf Haying therein fome time

longer, his cloaths, his body, and his breath, were
inferred thereby

;
and that this fmell even continued

upon him the next day. Moreover upon his repeat-

ing this experiment, as he had before found, that ful-

phur had been ufeful to him, he on the third day
found in his mouth manifeft indications of an inflamed

blood.

After this he wanted to tranfmit a pleafant odour

;

and for this pnrpofe employed cinnamon, which'un-

der the like circumftances fent forth its odour in

great abundance ; fo that it was not only imme-
diately perceptible to any one entering the chamber,

but continued there the next day.

Baliam of Peru, under the like treatment, fo im-

pregnated the air of the room, that the cloaths

and the breath of the perfons therein fmelled of the

balfam, after having palled through feveral lfreets

;

and that Mr. Winkler, when drinking his tea next

morning. Hill perceived the flavour thereof. A few
days after, when the fmell of the chamber was gone

off, he conducted a chain upon fllk lines from thence

through the open air into another chamber quite

(eparate from the former. In this fecond chamber
he
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he placed a man upon a filk net, who held the chain

in his hand, and after having eledrifed him with the

fphere containing balfam of Peru for a quarter of an

hour, any perfon, who was perfectly ignorant of

what was doing, would immediately fmell the bal-

fam therein. The man, who was eledlrifed, faid, that

his tea next morning had a finer tafte than ufual.

As thefe experiments did not fucceed here, though
attempted with a due attention to whatever could be

imagined neceflary thereto
;
and as they had done fo

no-where upon the continent, Italy alone excepted,

Dr. Mortimer was defired by the Royal Society to

acquaint Mr. Winkler of this want of fuccefs, and

at the fame time to defire him to tranfmit hither, not

only a circumftantial account of the manner of making
his experiments, but likewife, left the difference of the

refult might ariie from employing different" kinds

of glafs, fome globes and tubes fitted up under his

own eye in the moft advantageous manner. This

Mr. Winkler was fo obliging as to comply with j

and accordingly the Society has received from him
two globes and four tubes ; and at the fame time

this gentleman fent a letter to Dr. Mortimeri dated at

Leipfic, Nov. 23, 1750, of which the following is

a tranflation from the Latin of fo much as relates to

thefe matters.

“ You defire me, as foon as the grief for the lofs

<c of my wife would permit me, to explain, in the
tl moft clear and intelligible manner, my experi-

“ ments, whereby fpices and balfams, by their fra-

u grance, pervade glafs, when eledtrifed. Glafs globes

“ and tubes ought to have this property, that, when
G g

<f the
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**' the latter are rubbed backwards and forwards-

“ through the hand, or the former with the hand
M applied thereto, they give manifeft tokens of the
cc eledric power. Moreover the glafs of thefe tubes
u and globes ought to be thin

;
led the thicknefs of

£c the glafs fhould prevent the tranfmiffion of the
tc odours. It is neceffary, that the fpices be dry, and
“ broken fmall, and that fpirituous liquors, as well
“ as the more liquid balfams fhould be well mixed
lc with powder’d chalk. But how great the quantity
u may be, either of the fpices, balfams, or fpirituous
u liquors, which fhould be included, cannot be de-
<c termined ; becaufe it is not yet certain, how much
<c of the eledrical power is neceffary for diffolving.

<c the odoriferous particles, and carrying them along
<c with it. But as the fad itfelf is manifeft, I have
<c taken upon me to tranfmit to the Royal Society, for
a which I have the higheft regard, two globes and
u four tubes. I hope, that thefe tubes, when rubbed
£t as ufual between the hands furnifhed with a piece

“ of thin and fomewhat rough cloth, and that thefe
iC globes, if mounted upon the pillars of an eledrical

machine, and either rubbed with a naked but very
“ dry hand, or with a piece of filk or woollen cloth,
(t will tranfmit odours, plainly different from the
<c odour of the eledric matter, and which perfons
tL here at Leipfic of good nofes have diftindly per-
u ceived. To know indeed this difference, it is ne-

ceffary, that, before the prepared tube is rubbed, a
u tube containing nothing odoriferous be tried

;
and

<£
left the fridion fliould be attended with no effed,

<i great care muft be taken that the outward lurface
u of the globes and tubes be perfedly dry.

“ Of
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c< Of the tubes one contains flowers ot iulphun

C£ this was fent me from Drefden by Mr. Haubold,
££ mathematician and geographer to the king of Po«
£c land. It is the fame fort with one, with which
££ that gentleman diewed the late Count Saxe the
<f penetration of the fulphureous odour, when he
££ was laft year at Drefden. In another I have in-
£? eluded balfam of Peru, mixed with powder’d chalk.
u In the third, opobalfamum

; and in the fourth,
<c

lpirjt of wine with chalk.
u The larger globe contains opobalfamum, and

cc the fmaller beaten cinnamon.
£C In making ufe of the globe with cinnamon,

cc
this method is to be obferved. After that, from

££ the rotation againfl the hand or a rubber, the
£C globe is warmed, let the motion be difeonti-
££ nued. After this difcontinuance, let the hand
u be immediately applied to the globe, and the nofe
£C of any perfon, who is willing to make the trial, is

£C
to be held within an inch or two thereof; and the

a rotation to be repeated by little and little, and to
£C be made flowly. In this repeated and gentle ro-
££ tation the obferver will perceive the agreeable va-
u pour of cinnamon ; but this vapour quickly va-
£
‘ nifties upon continuing the rotation. It is there-
a fore neceftary, that, as foon as the globe is heated
£C again, the rotation fhould be flopped, and be be-
a gun again by little and little, when, upon the firlb

££ turn of the globe, the exhalation of the cinnamon
£c will be perceived. And this may be repeated as often
u

as you pleale, only obferving, as often as the globe is

Cc heated, that after a fhort refpite you begin the ro-
££ tation of the globe in a very gentle manner.

G g 2
£<

I beg
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u

I beg of you, fir, in the moft folemn manner,
u that you would explain thefe rules to Mr. Watfon,
a and intreat him, that, when the trials of thefe

“ globes and tubes fhall be made in the prefence of
M feveral perfons, all thefe circumflances may be
u regarded; left any thing be omitted, which may
<c conduce to the knowledge of the truth/’

The tubes and globes referred to in the above let-

ter were received by the Royal Society about the mid-

dle of May 1751, and were prefented to that body
by the Prefident at their next meeting ; and they

were put into my hands, in order that their effects

upon trial might be reported at a future meeting.

The larged: fphere was of cryftal glafs of about

feven inches diameter, fixed to its wooden fpindles

by a refinous cement, and contained not more than

half an ounce of a terebinthinate fluid, lefs deep in

colour than balfam of Peru, and more fo than bairn

of Gilead. The fmaller globe was five inches in dia-

ter, was mounted nearly as the larger one, and con-

tained about half an ounce of beaten cinnamon. The
tube containing the flowers of fulphur was two feet

in length, and about half an inch in diameter : it,

like the globes and the other tubes, was of cryflal

glafs, and in like manner with the red of the tubes

was hermetically fealed. The tube, faid to contain

balfam of Peru and chalk, was about twenty inches

long, and f ofan inch in diameter : that faid to contain

opobalfamum was about fixteen inches long, and half

an inch in diameter : and that with fpirit of wine and

chalk was about feventeen inches long, and about

half an inch in diameter.

The manner of mounting thefe globes might be

fomewhat exceptionable for the purpofes intended,
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as the necks were fitted to their wooden Blocks

with a refinous cement without glafs hoppers; fo

that when the globes, from their being rubbed, had
warmed the cement, if an odour of the matter con-

tained in the glafs had been perceptible, it might
have been urged, that it came through the cement
with more probability than through the glafs : but

nothing of this kind could be objected to the tubes,

as they were hermetically fealed.

June 12, 175" i, there met me at my houfe, In

order to make trial of the effedts of thefe sjafTe?,

Martin Folkes Efq; Prefident, Nicholas Mann Efq;

Vice-prefident, Dr. Mortimer and Peter Daval Efq;

Secretaries, Mr. Canton, Fellow ofthe Royal Society;

and Mr. Schrader, a gentleman of diftindtion well

known to, and correfponding with Mr.Winkler. The
prefence of this gentleman was highly agreeable to

the company ; as he was thereby enabled to fatisfy

both himfelf and his friend Mr. Winkler of the zeal

and addrefs, which we exerted in order to verify

Mr. Winkler’s afiertions. The weather was dry, and

very fit for eledtrical experiments. Not the lead al-

teration had been made in Mr. Winkler’s elobes

;

but as, with its mounting, one of them was too wide
to be placed between the pofts of my eledtrical ma-
chine, thefe pofts were altered for that purpofe.

The largeft globe, faid to contain opobalfamum,

was firft put the trial : it was firft rubbed a consider-

able time with a dry hand chalked, and the fnaps at

the prime condudtor were but weak; but upon rubbing

the globe, firft with the cufhion, which I have ufually

for that purpofe employed, and afterwards with red

leather, the fnaps were much fironger ; and Mr. Can-

ton, as well as another gentleman prefent, were

cledtrifed
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eleCtrifed by turns therewith : but all this while no
fmell of the balfam could be perceived by any of the

company, either upon the equator of the^globe, the

perfons ekCtrifed, the prime conductor, or any of the

rubbers made ufe of
;
though for this purpofe we

carefully obferved, not only the method fuggefted by
Mr. Winkler, but fuch others, as appeared to us the

mod: conducive to the prefent purpofe. When the

globe was heated, indeed by putting our nofes near

the mounting, we could fmell the refin therein; but

this was all. We employed quick motion, after-

wards we permitted the globe to be Hill, and then

began again with an extremely gentle motion ; but

Hill no odour of the balfam could be perceived in

the room, though for that purpofe a perfon was
called in, well-fkilled in thefe odours, and who, from

his coming frefh out of the air, it was fuggefted might

more readily perceive them : but this, he declared, he

was not capable of doing.

We next tried the leffer globe containing cinnamon,

and moft punctually obferved Mr. Winkler’s direc-

tions, as he is more efpecially exaCt in what, he
thinks, fhould be obferved to make this experiment

fucceed : hut our endeavours were to no purpofe,

for we could never, after many trials, either fmell

the cinnamon, or make the electricity the leaft per-

ceptible upon the prime conductor. This indeed was
what I had always heretofore obferved, when I en-

deavoured to make this experiment
; as fuch a quan-

tity of non-eleCtric matter, unlefs the fides of the

globe were very thick, prevented the exciting the

eleCtrical power, even when I employed globes much
iarger than this fent by Mr. Winkler.

Wc
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We then began with the tubes : As you fee by

their dimenfions, they were, except that containing

the fulphur, by much the fmallef I had ever feen

ufed for thefe purpofes : but every gentleman has a

right to perform his experiments in his own way..

Accordingly their power in eledrifng was but weak
;

for though fome of them attracted and repelled the

leaf-filver tolerably well, yet when a man was at-

tempted to be eledrifed with them, the fnaps from,

his hand were very fmall. Of thefe four tufks, that

with fulphur was much the ftrongeft the next to

k, that laid to contain opobalfamutn
; then that

with balfam of Peru, and chalk
; but the leak of

all, that with fpirit of wine and chalk, which with,

the common rubbers fcarce attracted the fiver ; but

when rubbed by fome lilk prepared with 1 infeed-oil,

and brought by Mr. Canton, the attractive power was
increafed, though even then it was very li . tie. Mr.Can-
ton has for fome time ufually rubbed his tubes with

this oiled lilk., which he has found by experience to

produce the greateft effeCts, but he does not think it

proportionably ufeful in rubbing globes. In their

turns the globes and ail the tubes were rubbed with

this oiled lilk ;
but no one of the company,' after

very many trials in different ways, could perceive

the leaf; odour of the fubftances contained, either

upon the outfide of the tubes, or upon the fob-

ftances eledrifed thereby..

We thus fpent more than two hours without fuc~

cefs, in our endeavours to fee the effeCls propofed by-

Mr. Winkler; for we were, unfortunate enough not

to be able to verify them in one fingle inftance.

There
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There appears a very great difparity between the

two letters from Mr. Winkler to Dr. Mortimer con-

cerning thefe fads. In the firff we are informed,

that the effluvia from ball'am of Peru were not only

perceptible in the perfon eledrifed, and in the air of

the room ;
but that thefe were carried along with

the current of electricity through the open air into

another chamber : that his company did not chufe

to bear the offenfive fmell of the brimflone tranfpiring

through his glafs ; and that it even heated his own
blood : that cinnamon alfo fent forth its odour in

great abundance, perceptible to any one immedi-
ately entering the chamber, and continuing there till

next day.

In the fecond letter you will perceive, that there

is a great abatement of what we were promifed to

exped from the firft : we are there told, that the

glafs globes and tubes now fent, if they are eledrifed,

tranfmit odours, not thofe diredly of the fubffances

included, but fuch as are plainly different in fmell

from the eledrical effluvia, and which, to ufe his

own words, viri odoratu. valentes hie
, Lipfia dijiindie

J'enferunt ; fo that muff we conclude, that our nofes

are not fo good as thofe of the gentlemen at Leipfic ?

Mr. Winkler does not even fay in his l^ft letter, that

he can eledrife with the cinnamon-globe, and that
*

the vapours fent from it are to be fmelt at the en-

trance of the chamber ; but that, with a great deal

of management, they are to be perceived within

an inch or two of the globe; which however we
had the mortification not to be fenfible of with the

greateft attention.
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Upon the whole, what fhall we fay? Shall we
believe, that Mr. Winkler, relying too much upon
the honefty and veracity of Mr. Pivati, and his pre-

tended extraordinary difcoveries, differed his heated

imagination to dictate his firft letter to Dr. Mortimer;
and that what he then fent, he rather hoped would
prove true upon experiment, than what really was
fo ? and that his fecond letter, in which there is fo

remarkable a diminution of what was promifed in

the firft, was the retreat of one, who was unwilling

to be thought to have communicated to the Royal

Society any thing, which would not upon trial come
out as he had reprefented it ? But be that as it may

; as

fuccefs both here and abroad has been wanting to the

endeavours of thofe, who have defired to repeat thefe

experiments, I fhall determine nothing myfelf
; but,

from an undifguifed reprefentation of the fadts, as

they have appeared to me, I fhall leave every one

to deduce his own conclufion concerning the reality

of them.

XXXV. An Account of the Bifloop of Lno-

dons Garden at Fulham
;
by Mr. William

Watfon, F. R> S.

To the Royal Society

:

Gentlemen,

Read June 27/T' SOME time fince communicated to you
I75 *’ f an account of what remained of the fa-

mous garden of John Tradefcant at South Lambeth,

H h which
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which you did me the honour to receive favourably

:

Upon the ftrength of which I now lay before you the

remains of that ftill more famous botanic garden at Ful-

ham, wherein Dr. Henry Compton, heretofore bifliop

of London, planted a greater variety of curious exotic

plants and trees, than had at that time been collected

in any garden in England.

This excellent prelate prefided over the fee ofLon-
don from the year 1 677 to 1/135 during which
time, by means of a large correfpondence with the

principal botanifts of Europe and America, he in-

troduced into England a great number of plants,

but more efpecially trees, which had never been

feen here before, and defcribcd by no author : and

in the cultivation of thefe, as we are informed by
the late mofl ingenious Mr. Ray *, he agreeably

fpent fuch part of his time, as could mod conve-

niently be fpared from his other more arduous occu-

pations.

From this prelate’s goodnefs in permitting with

freedom perfons curious in botany to vifit his garden,

and fee therein what was to be found no-where

elfe; and from his zeal in propagating botanical know-
lege, by readily communicating to others, as well

foreigners as our own countrymen, fuch plants and

feeds, as he was in polfeffion of, his name is men-
tioned with the greateft encomiums by the botanical

writers of his time j to wit, by Herman, Ray, Pluk-

net, and others.

Mr.

—

—

* Hift. Plant. Tom, n. p. 1798.
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Mr. Ray *, in the fecond volume of his hiftory of
plants, which was publifhed in the year 1688, gives

us a catalogue of the rare and exotic trees and ftirubs,

which he had juft before obferved in the bilhop’s

garden, which he at that time called hortus cultifji-

tnus, novifque et elegantioribus magno jludio nec mi-

nore impenfa undique conquijitis flirpibus refertijjimus.

As this prelate’s length of life and continuance in

the fee of London were remarkable, fo we find the

botanifts, who wrote after Mr. Ray, moft frequently

mentioning in their works the new acceffions of trea-

fure to this garden; and of this you meet with a

great variety of examples in the treatifes of Dr. Pluk-

net, Herman, and Commelin.
Botanical, much more even than other worldly

affairs, are fubjeCt to great fluctuations ; and this

arifes not only from the natural decay of vegetables,

and their being injured by the variety of feafons, but

alfo from the genius and difpofition of the poffefibrs

of them. So here, upon the death of biihop Comp-
ton, all the green-houfe plants and more tender ex-

otic trees were, as I am informed by Sir Hans Sloane,

given to the anceftor of the prefent Earl Tylney at

Wanftead. And as the fucceffors of this bifhop in

the fee of London were more diftinguilhed for their

piety and learning, than for their zeal in the pro-

motion of natural knowledge, the curiofities of this

garden were not attended to, but left to the manage-

ment of ignorant perfons ; fo that many of the hardy

exotic trees, however valuable, were removed, to

make way for the more ordinary productions of the

kitchen-garden.

H h 2 I thought

* Cap. xi.
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I thought therefore, that the fate of this garden,

after the revolutions of much more than half a cen-

tury fince what Mr. Ray wrote thereof, would be an

acceptable prefent, not only to the Royal Society,

but to fuch perfons likewife, as are curious in thefe

matters.

A Catalogue of the exotic Trees remaining in the

Bijhop of Londoner Garden 0/ Fulham, June 2 y,

1751.

Abies foliis folitariis, apice acuminatis. Hort. Clif-

fort, 44.9.

Abies taxi folio, frudtu furfum fpedtante. Tourn. 584.
The fiver fir.

Acer platanoides. Munting. Fliftor. The Norway
maple.

Acer Virginianum, folio majore fubtus argenteo, fu-

pra viridi fplendente. Plukn. Pliyt. Tab. 2. Fig. 4.

The Virginian flowering maple.

Acer maximum, foliis trifidis vel quinquefidis, Vir-*

ginianum. Plukn. Phyt. Tab. 123. Fig. 4. The
afh-maple, vulgo.

Arbutus folio ferrato. C. B. P. 460. The firaw

-

berry-tree.

Benzoin. Boer. Ind. alt. II. 2 5-9. The Benjamin-tree. *

Cedrus Libani. Barrel, rar. Tab. 499. Cedar of

Libanus.

Celtis foliis ovato-lanceolatis ferratis. Hort. Cliff. 39.
Lotus arbor. Caefalpin.

Cupreflus ramos extra le fpargens, quae mas PlLnii,

Tourn. y8 7, The male cyprefs.

Cupreffus
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Cupreflus meta in fadigium convoluta, quae fcemina
Plinii. Tourn. 587. The. female cyprefs.

Fraxinus florifera botryoides. Morrif. Prael. Bot.

265.

Fraxinus folio rotundiore. C. B. P. 416. The manna
afh.

Gleditfia. Gron. dor. Virgin. 193.

Acacia American! triacanthos, &c. Pluk. Man-
tiff. The honey-loeuft.

Guaiacana, Pidiamin Virginianum. Park. Hid;. 91 8.

The Virginian date plumb.

Ilex oblongo ferrato folio. C. B. P. 424. The ever-

green oak.

Juniperus Virginiana. Herman. Hort. Lugd. 347.
The Virginian cedar.

Laburnum majus, vel Cytifus Alpinus latifolius dore

racemofo pendulo. Tourn. 648,

Larix folio deciduo
.
conifera. J. B. Hid:. I. 265.

The larch- tree.

Lilac laciniato folio. Tourn. 602. Cut-leaved jaf-

mine, vulgo.

Mefpdus prunifolia Virginiana non fpinofa, frucdil

nigricante. Plukn. Phyt. Tab. 46. Fig. 2.

Morifolia Virginiends arbor, loti arboris indar ramofa,

foliis ampliflimis. Pluk. Phyt. Tab. 46. Fig. 2.

Corylus maxima, folio latiffimo Virginiana. Raii

Hid. 1799.
Nux juglans Virginiana nigra. Herman. Hort. Lugd.

Tab. 453. The black walnut-tree.

Pavia. Boer.Ind.alt.il. 260 . The red horfe-chefnut,

vulgo.

Pinus fativa. C, B. P. 491. The manured or done

* pine.

Pinus
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Pinus Americana, foliis prattongis fubinde ternis, co-

nis plurimis confertim nafcentibus. The clutter-

pine. Rand. Hort. Chelf. 156.

Quercus alba Virginiana. Park. Theat. 1387. The
white or Virginian iron oak.

Rhus foliis pinnatis ferratis. Hort. Cliff. 1 10. Vir-

ginian f -mach.

Robinia aculeis geminatis. Hort. Cliff. 354,, Pfeudo-

acacia filiquis glabris. Boer. Ind. II. 39 -

Rufcus anguftifolius frudlu fumm s ramulis innafeente.

Tourn. 79.
Laurus Alexandrina frinftu e fummitate caulium

prodeunte. Herm. Hort. Lugtl. 681.

Siliquaftrum. Tourn. 647. Cercis foliis cordato-orbi-

culatis glabris. Hort. Cliff. 156. Arbor Juda2

vulgo.

Suber latifolium perpetuo virens. C. B. P. 474. The
cork-tree.

Terebinthus Indica Theophrafti,

Piftachia foliis impar-ipinnatis, foliolis ovato-Ianceo*

latis. Hort. Cliff. 456. The piftachia-tree.

Thefe juft now recited are the remains of that

once famous garden ; among which are fome, that

notwithstanding the prefcnt great improvements in

gardening, are fcarce to be found elfewhere. From
the length of time they have dood, ftveral of the

trees are by much the la geft of their kind I ever

have feen, and are probably the largeft in Europe.

This account of them therefore is not merely a mat-

ter of curiofity ;
but we learn from it, that many

of thefe trees, though produced naturally in climates

and
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and latitudes very different from our own, have
grown to a very great magnitude with us, and have
endured our rude win ers, fome of them, for a’moft
a century : and that they in proper foils -and ii. na-
tions may be propagated for advantage, as well as for

beauty. For the exemplification of this I would re-

commend to the curious obierver the black Virginian

walnut-tree, the clufter-pine, the honey- loculi' the

pfeudo-acacia, the alh-inaple, &>c. now remaining at

Fulham.

I cannot conclude this paper, without teftifying in

this public manner my obligations to § the prefent

bifhop of London, who has with fo eminent a degree

of reputation filled thofe high fiations, to which he
has been called, not only for his repeated civilities to

myfelf, but likewife for his aflurances to me, that

no care fhall be wanting for the prefervation of the

very curious particulars mention’d in this catalogue.

I have the honour to be with the mofi profound

refpedt,

Gentlemen,

London, June 27, Your mofl obedient fervant,

1751.

W. Watfon.

§ Dr. Thomas Sherlock,

XXXVI,
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XXXVI. An Account of an inverted Iris, ob -

ferved on the Grafs in September, and an-

other in G<°;ober, 1751, by Philip Carteret

Webb Efr, F. R. S.

Read O£tob 24. the 24. September 1751, about

ten in the morning, I obferved a

folar iris on a grafs lawn, near my houfe, at Buf-

bridge in Surry. The morning was fair and clear,

and the grafs of the lawn was the night before almofi

cover’d with webs refembling thole of fpiders, which
many perfons efieem the forerunners of fair weather;

and there had fallen in the night a large dew, with

which the webs and the grafs were thoroughly

wetted.

The arch or bow appeared inverted, the point A
being diftant about 24 inches from the point of my
foot

; and where-ever I moved on the lawn, it feemed
to move at that diftance before me. The lawn, on
which I obferved this appearance, is a hanging level,

which drops about 6 feet in 100 from A towards E .

It extended itfelf to the end of the lawn, the grafs

of which was fhort, and it was not vifible on the fur-

fdce of the adjoining water, or grafs fields.

It was about two feet wide, and the colours were

vivid and difiinCt.

Not having feen any thing of this kind before, nor

recollecting to have read a defcription of an iris of

this fort, I upon the fpot took the dimenfions of it

exprelfed in the annexed Fig. 1. in which the difiance

from
A
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A to B was = 26 feet

A to C= 2 1 feet

B to C — 18 feet 6 inches

E to C— 28 feet

£ to .D = 40 feet

5 to £>=34 feet.

The meafures from A to B and B to D are fome-
thing lefs than the truth, being the meafure of a

firing ftrained in a ifrait line from A to B> and from
B to Dy and not of the curve line ABD.

Fig. r.

O

Oy
the fpe&ator’s foot' with his back to the fun, look-

ing toward E, diftant about 2 feet from A.

I i On
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/^\N Thurfday the 3 October 1751, at 30' after 9
in the forenoon, I obferved about the fame fpot

a like iris. It was a very fair morning : there had
fallen a large dew in the night, and the lawn was
then, and the night before, webbed over as it was
the 23 September.

The dimenhons of this laft iris expreffed in the an-

nexed Fig. N°- 2, were taken with more accuracy

than the former. I mealured it only to G, but it was
vifible much farther than the whole extent of the

lawn.

In Fig. 2. the diftance from
A to G was = y4 feet 2- inches

A to C = 2 feet 3 \ inches

A to B = 4 feet 6 inches

C to B = 4 feet

D to H= 1 6 feet

Hto F= 22 feet 7 inches

E to F= 12 feet 7 inches

Hto K— 27 feet

K to G = 42 feet 10 inches

G to F — 30 feet 10 inches

B to D= 1 6 feet S inches

DtoE=ii feet 9 inches

£ to C = 8 feet 6 inches

k

Fig.
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Fig. 2.

OA

, /

The firft, if not the only author, who, I recoiled,

mentions this kind of iris, is Rohault, Phyfica
,
pars

3. cap . 17. de arcu cceleji'^feff. 34. His account is in

the annexed note (a).

I i 2 Remark .

(a) Neque filentio praetereunda eft illanotatu digniflimaobfervatio,

quod cum hactenus aquae guttas tanquam in aere cadentes, & per

ea loca, ubi fttae efle debent, quo colores exhibere poflint, ex ordine

tranfeuntes confideraverimus, fingi quoque poteft illas in certis locis

fixas efle, ubi etiamnum tantum non rotundae Tint. Utique vir

eruditus matutino quodam tempore in aggere deambulans, ad al-

teram manum in prati latius patentis herba confpicatus eft arcum,

qui, prout ipfe gradum proferebat, locum mutare videbatur j id

quod magnam ei admirationem movit, maxime quod coelum undi-

que ferenum eflet, & nulla nube maculatum. Verum cum pro-

prius infpectis herbis, aquae guttas, tanquam roris ftillas, prope

fingulis
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Remark.

An account of the like appearance is given by Dr.

Langrifh in the Philofophical Tranfatiions

,

N° 369.
The defcription of it agrees with this of Mr. Webb.
The dodlor obferves, that its figure may be an hyper-

bola, parabola, or ellipfis, according to the angle of

the interfedtion of the plane of the horizon with the

cone of rays. That, which he faw, he took to be an

hyperbola.

fingulis foliis inhaerefcere videret, quas e denfiore nebula, quae

aerem paulo ante obfcuraffet, formatas exiftimabat, mirari debit

;

cum enim explicationem fupra traditam non ignoraret, judicabat

continuo iftas aquae guttas arcus cceleftis fpeciem exhibere, qui ap-

paruit, quoad guttae herbarum foliis inhaererent. Probe etiam in-

telligebat, eum arcurn videri debere imerfum, ut profecto videba-

tur, quod iftae aquae guttae inferiorem tantum fuperficiei coni

axem afpectus ambientis partem occuparent.

XXXVII.
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XXXVI I. Extra&s offeveral Letters from
John Huxham, M.D. ^Plymouth, F.R.S

.

and Mr . Tripe, Surgeon
,

Afhburton />*

Devonlhire, concerning a Bodyfound in a

Vault in the Church of Staverton /'# that

County : Communicated by. Thomas Stack,

M.D. F.R.S.

ExtraB of a Letterfrom Dr. Huxham to Dr. Stack,

dated) Plymouth, June 2p, iyyo.

Read July
5. y THINK the inclofed' account is very

/S °‘ X extraordinary. You may depend upon
it, that it is altogether true. Mr. Tripe is a very in-

genious and obferving furgeon at Afhburton near Sta-

verton. Belides, I have had it from feveral other

perfons of great probity and honour.

Mr. Tripe to Dr. Huxham.

S I R, Afhburton, June 28, 1750.

f INHERE having been a great diverfity of reports

-* relating to a body lately dilcover’d in a vault

in Staverton-church, I have taken the liberty of com-
municating to you the few following particulars ; in

hopes thereby to induce you to inform yourfelf more
fully by your own infpedtion.

As it does not appear by the register of burials,

that any perfon has been depofited in this vault fince

October iy, 1669, it is certain, that a body has lain

there
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there upwards of fourfcore years
:
yet, when the vault

was open’d about four months ago, it was found as

perfect in all its parts, as if but juft interr’d. The
whole body was plump and full ; the fltin white,

foft, fmooth, and elaftic ; the hair ftrong, and the

limbs nearly as flexible as when living.

A winding fheet, which was as Arm as if but juft

applied, inclofed it from head to foot
;
and two coarfe

linen cloths, dipp’d in a blackifh fubftance like pitch,

infolded the winding-fheet. The body thus protected

was placed in an oaken coffin, on which, as it was
always cover’d with water, was found a large ftone

and a log of wood, probably to keep it at the bottom.

Various have been the conjectures as to the caufe of

its p.efervation ; and as it has been reported, tho’

probably without foundation, that the perfon was a

Roman-catholic, there have been fome of that re-

ligion, who, not having philofophy enough to ac-

count for it from natural caufes, have attributed it

to a fupernatural one, and canonized him
5 and, in

confequencc of this, have taken away feveral pieces

of the winding-fheet and pitch-cloths, preferving

them as reliques with the greateft veneration.

In my opinion, the pitch-cloths and water over-

throw the miracle, and bring it within the power of

natural agents ; the former, by defending the body
from the external air, and the latter, by preferving

the tenacity of the pitch. The left fide, from the

middle of the forehead to the Jcrotum
,
having been

for fome time expofed to the air, is now grown black,

and moulders away ; but where the pitch-cloths re-

main, the parts underneath are perfectly frefh and

firm. As the coffin is now pretty much injured,

tho’

3
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tho’ intirely found, when the vault was firfl open'd,

the body is order’d by Mr. Worth, of Worth near

Tiverton, whofe anceftor he is, to be fpeedily re-

moved to another, and then nailed up. I am

Yours, <&c.

Nicholas Tripe.

Dr. Huxham to Dr. Stack.

Dear Sir,

Read Oftob. 24.T AM very ferry I could not myfelf at-
175 x tenci t iie difledtion, which I had de-

figned, but was hinder’d. Mr. Tripe however told

me, he found the heart and lungs as found, as

if the perfon had not been dead above four days, but

much more flat and comprefled than ufual
;
the

joints very flexible and fupple
; the knees in particu-

lar, the patella , tendons, ligaments, and the whole
articulation being as fmooth, undtuous, and flexible,

as in a body newly dead. He alfo gave me a piece

of the pitch-cloth, which inveloped the whole body

wrapp’d up within in the linen fheet, as mention’d

in the letter I formerly fent you, of which you took

a copy, and to which I refer you.

I have inclofed a piece of the pitch, or tar, refln,

and turpentine, with which the outer involucrum

was befmeared. I take it to be pitch or tar, and

turpentine
;

as it readily diflolves in fp, vim ,
and

fmells like it when melted.

Simon
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Simon Worth Efq; whofe corps this is, died at

Madrid, and was fent home in the manner defcribed,

and fo buried. His wife’s coffin, who was buried in

the fame vault two years before, and two of his

children about 1
1

years after (as appears by the re-

gifter) were quite rotten. The oaken coffin, pitch-

cloth, and water, feem greatly to have contributed

to the prefervation of this body. His coffin was found

very found. I am, Sir,

Your very affectionate

May 2t, 1751.

obliged humble fervant,

J.
Huxham.

Mr. Tripe to Dr. Huxham.

S I R,

iteadoaob.24. A S in a former letter I gave you fome

TV particulars relating to the external

parts of the body, and its preferving apparatus, in

this I lhall give you an account of the internal. But
before I enter upon this defcription, I muff beg leave

to obferve to you, that as a great number of people

reforted to the vault, on the fame of this extraordi-

nary corps, the anterior parts of the body, from the

middle of the forehead to the pudehda
,
except the

right fide of the thorax
,
the right hypochondrium

,
ile

y

and ingueny were foon dripped of the tar-cloth and
winding-fheet, in order, as the different motives of
curiofity or fuperftition prevail’d, to be preferved as

reliques,
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reliques, or to commemorate fo remarkable an
event.

July 9, 1749, having in the find place remov’d
the body, half-cover’d with water and mud, to a con-

venient part ofthe churchyard, diverted it of its cover-
' ings, and wafh’d off the filth, I made an incifion

thro' the integuments and mufcles of the left buttock,

and found the membrana adipofa pretty near an inch

thick
; its adeps of a pale yellow, very dry, hard, and

friable, and the membranous parts, except the cellu-

lar coat of the mufole, which was fcarce fenfibly al-

tered, quite indiftindt. The water having probably

made its way thro’ the vafa abjorbentia to the gluteus

mdximus
,

its fafciculi were thin, pale, and flaccid,

exhibiting the appearance of beefmacerated in water
;

but thofe of the medius and minimus, efpecially the

latter, to which it had no accefs, with their proper

moifture and foftnefs, ffill retained their natural ful-

nefs, red colour, lfrength, and elarticity.

In order, in the next place, to inform you of the

rtate of the peritonaeum and abdominal vifcera ,
I made

a crucial incifion thro’ the integuments and mufcles

of the abdomen
,
carrying the longitudinal fedtion from

the cartilago enfiformis to the os pubis
,
and the tranf-

verfe from the right fide of the regio lumbaris thro’

the umbilicus to the left; and as the abdomen had

been fo long expofed to the air, its integuments and

mufcles, except the aponeurofes in immediate con-

tad!: with the peritonaeum
, which had undergone no

material alteration, were grown very black, dry,

hard, and like rotten timber void of fmell, and

mouldering into duff. On dividing the peritoneum,

which throughout its whole extent was of a natural

K k colour.
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colour, found, firm, finooth, and extenfible, I found

the omentum nearly in a fimilar Hate to that of the

membrane, adipofa
,

full an inch thick, and extended

to the lower part of the hypogaflrium . The left lobe

of the liver was of a pale brown complexion, dry,

hard, and fhrunk ; but the right dill preferved its

natural duiky red colour, foftnefs, and extenfion.

The vefiea jellis was quite empty, but in all other

relpeCts in a natural lfate ; as were likewife the duties

cyfiicus hepaticus and communis cboledochus
,
the vena

porta
,
ligamenturn latum or fujpenforium,

and rotun

-

dum. The fpleen was of a pale bluifh grey colour,

lax incoherent texture, rough unequal furface, very

dry, hard, crifp, and contracted. The ftomach was
fomewhat inflated, and its villi in confequence im-

perceptible. There was no appearance ofaliment in it,

or of fceces alvince in the inteftines, but in both, as

well the intejlina temua as era[fa, a blackifh liquid

inflammable tar-like fubftance, wholly foluble in oil j

and for the mod part in fpirits of wine dephlegmated,

but abfolutely immifcible with water : their internal

furface, efpecially where it was cover’d with this tar-

like matter, was of a brown complexion, and fome-
what rough and indurated, but their external was of

a natural colour, perfectly fmooth and foft. The
pancreas was almod cover’d with a pale-colour’d dry

indurated coat, and of a pale reddifh complexion,

but not altogether fo moid and foft as in a natural

date. The mefentery was wholly encompafled with

a pretty large quantity of pale-colour'd fat, winch in

the left fide of the abdomen
,

efpecially near the omen-

tum, was quite dry and hard, and the mefentery itfelf

in a manner indidinguifhable, but in the right fome-

what
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what lefs dry and hard, and the mefenteric glands

and lamina more diftinCt. The kidneys and glan-

dula renales were involved in a very plentiful portion

of fat ;
and for the mod part the ureters j that of the

left kidney and glandula renalis refembling the fat of

the mefentery in the left fide of the abdomen
,
and that of

the right, the fat of the mefentery in the right tide : the

left kidney andglandula renalis were nearly of the fame
brown complexion, but in every other refpedt in a

date analogous to that of the fpleen: the left ure-

ter was of a natural colour, foft, fmooth, and flexi-

ble
;
but where inveloped with fat, fomething hard,

rough, and inflexible : the right kidney and glandula

renalis . together with the right ureter, were in all

refpedts in a natural date, as was likewife the vefica

urinaria
,
except that it was quite empty, and its

coats confiderably thicken’d and contracted. The
aorta and vena cava

,
together with their capital

branches, the receptaculum ckyli and vejicula J’emi-

nales
,
being cover’d with fat, which was likewife of

a pale complexion, and more or lefs dry and hard,

as it was fituated in the right or left fide of the abdo-

men, 1 was obliged to content myfelf with infpedting

the large and more obvious parts j it being altogether

impracticable to remove the vifcera
,

as I was fur-

rounded and prefs’d by near an hundred people, du-

ring the whole time of difledtion.

I come now to acquaint you with the condition of

the pleura
,
and contents of the thorax : and in order

thereto, I extended the longitudinal feCtion of the

abdomen
,
quite thro’ the parietes of the thorax

,
on.

the left flde of the flernum to the clavicle ;
and tho'

the integuments and mu Teles of the thorax were in a

K k 2 parallel
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parallel ftate with thofe of the abdomen
,
the cartilages

ot the ribs were pretty white, firm, fmooth, and
elaftic. The pleura-•, together with its duplicatures,

the mediajlinum
,
which I ieparated fiom thejlcrnnmy

in order to infpeCt the right cavity of the thorax,

were found, and of a natural colour, firm texture,

fmooth equal furface, loft and pliable. The peri-

cardium, except where it adherd to the tendinous

part of the diaphragm, was inverted with fat, of a

pale complexion, but not altogether fo dry and hard

as that in the left fide of the abdomen, and through-

out infeparably conjoined with the heart, which was
very large, and of a deprefled figure, dry, hard, and
conftridted. The left lobe of the lungs near the pe-

ricardium was of a very pale brown colour, with a

faint call: of red, confiderably collapfed, lomewhat dry

and hard, and the inverting membrane of a rough
uneven furface, quite dry and rigid

;
but the remain-

ing part, together with the right, were of a redder

complexion, lax fpongy texture, foft and compref-
fible, and their inverting membrane of a fmooth even

furface, foft and flaccid. The afpera arteria and
oefophagus were for the moft part thinly cover’d with

fat, like that of the pericardium
,
but in all refpedts

in a natural condition, as were likewife the aorta
,

vena cava
,
pulmonary arteries and veins, and all their

capital branches. The diaphragm was confiderably

relaxed, and of a concavo-convex figure ; and except

that its mufcular part was a little paler than it ought,

and its tendinous, where connected to the pericar-

dium
y a little harder, it was in every refpedt accord-

ing to nature. The vifcera of the thorax and abdo-

men were well-proportion’d, and quite free from any

preternatural
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preternatural adhefion to one another, or to thepleura,

diaphragm, or peritonaum .

1 fhali now defcribe to you the ftate of the parts

concern’d in the articulation of the knee ; and having

for that purpofe remov’d the integuments and muf-
cles from the joint, I found the tendinous ligaments

covering the anterior convex furface of the patella of

a whitifh complexion, firm, fmooth, and flexible,

and the cartilage covering the poflerior, white, folid,

fmooth, and elaftic. The burfal and crucial ligaments,

the femilunar cartilages, mucilaginous glands, and the

adipofe fubftance, in which the glands were feated,

were all moiiten’d with fmophia
,
and in their natural

order. The anterior furface of the patella was fome-

what rough and black
j
but the pofterior, together

with the procefles and cavities in the fuperior part of
the tibia, and the apophyfes and cavity in the inferior

part of the osfemoris,
were in all refpedts in a natural

itate.

I fhall finifh this account of the diffedtion with a

defcription of the ftate of the tendons in the left arm,

near the wrift, together with that of the occipitalis

mufcle, pericranium
,

and os gccipttis. As to the

former, tho’ the integuments and mufcles were black

and mouldering, the tendons were of a whitifh co-

lour, clofe contexture, hard and fmooth j and as to

the latter, having feparated the integuments in the

occiput
,
I found the occipitalis mufcle quite red, moift

fofc, ftrong, and contractile, tht pericranium tolera-

bly white, firm, fmooth, and unelaftic ; and the os

occipitis of a very firm and folid texture, fomewhat

rough and black, but, on fcraping off the furiace,

fmooth, and of a natural colour.

Having
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Having thus given you the particulars of the dit-

fe&ion, I muft impofe yet a little more on your pa-

tience, while I communicate to you the date of the

external parts of the body defcrib’d in the former let-

ter, as it appear’d at the time of diifedion
; as like-

wile that of fome others, which have hitherto been

unobferv’d. To begin with the fird : the body was
fomewhat extenuated, and the fkin of a dark com-
plexion 5

but, except where it was expofed to the air,

firm, loft, imooth, and flexible The hair, for .the

moft part, was feparated from the fcalp ; it was pretty

thick, and of a blackilli colour, with a few grey ones

intermix’d, about five inches in length, loft, drong,

and elaftic : there was no appearance of any bcfides

in any other part of the body
;
but I was informed

by Mr. Prefton, the prefent proprietor of the vault,

and a furgeon’s apprentice in the neighbourhood, who
law the body, when it wras fird difcover’d, that it

had then a dark- colour'd beard, about three inches

and a quarter in length. The joints were altogether

as flexible as in a natural date. The tunica adnata

of each eye was of a loofe contexture, quite rough

and difcolour’d, and the cornea opaque, flat, and

wither'd. As the head lay near the entrance into

the vault, fome one, in getting down, had probably

depp’d on his face, and thereby confiderably de-

prefs'd all the lower part of the nofe, and forced a

few of the dentes incifores out of their fockets. The
integuments and mufcles, efpecially thofe of the de-

prefled part of the nofe, were quite confum’d, and

the cartilages following their fate. The teeth were

exceedingly hard, and firmly fix’d in their fockcts,

fomewhat rough, and of a blackilh colour. All the

tongue
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tongue was confum’d, except its inverting membrane,
which was likewife of a blackifh colour, and waf ng
away. The integuments and mufcles of the face,

from the middle of the forehead to the chin, were
become black, and crumbling into duff The pu-

denda were quite reduced to their membranes, which
were alfo become black, and mouldering away. The
nails were grown about the third part of an inch be-

yond the fingers and toes, and excepting a little al-

teration in colour, in every refpect in a natural ftate.

I fhall now reftrain my pen from being any far-

ther tedious, and hope what I have communicated
will be acceptable to you.

Afhburton, Sept. 1 8. Your moft obedient fervant,
I 75 I *

Nicholas Tripe.

XXXVIII. ExtraB of a Letter from Ero-

fejfor Euler, cf Berlin, to the Rev. Mr.
Cafpar Wetflein, Chaplain to Her Royal

Highnefs the Princefs Dowager ofWales.

SIR, .

Read oa. 24"^TOU have heard, without doubt, that
17 5 lm

j£ that the Academy at St. Petersburg

have fixed a prize of one hundred ducats, which they

will give every year to him, who fhall give the beft

* anfwer to the queftion, that fhall be propofed ;
and

for the firft time they have propofed this queftion

:

“ Whether
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<f Whether the theory of Sir liaac Newton is fuf-

“ cient to explain all the irregularities which
“ are found in the motion of the moon ?

This queftion is of the lad importance; and I mud
own, that, till now, I always believed, that this

theory did not agree with the motion of the apogee

of the moon. Mr. Clairaut was ofthe fame opinion;

but he has publicly retracted it, by declaring, that

the motion of the apogee is not contrary to the New-
tonian theory. Upon this occafion I have renew'd

my inquiries on this affair ; and, after mod tedious

calculations, I have at length found to my fatif-

fadtion, that Mr. Clairaut was in the right, and that

this theory is intirely fufficient to explain the motion

of the apogee of the moon. As this inquiry is of the

greated difficulty, and as thole, who hitherto pretended

to have proved this nice agreement of the theory with

the truth, have been much deceived, it is to Mr Clai-

raut that we are obliged for this important dilcovery,

which gives quite a new ludre to the theory of the

great Newton : and it is but now, that we can exped '

good adronomical tables of the moon.

XXXIX.
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XXXIX. ExtraSi oj Two Letters from Dr*
Alfton, Bot. Prof, at Edinburgh, to Dr*
Mortimer, Seer. R. S. Thefirjl dated 1 7
March, 1 749 ; the fecotidy Auguft 9,

I 75°*

Readoa. 24, 4 PROPERTY of quick-lime, which

jE\, I believe was not obferved before. In

June 1743, for foipe experiments in vegetation, I in-

fufed about 2 pounds of quick-lime in 24 pounds of
water, refolving to change the lime, fo foon as it did

not communicate its virtues to the water. I foon

made ufe of the firft lime-water, and filled the veffel

with frefh water. When that was exhaufted, I fill’d

it up a third time ; and fo on for twenty or thirty

times : for I had no reafon to change the lime for

three years ;
fo long it was good lime-water, gather’d

crufts on its furface, turned fyrup of violets green,

vegetable infufions yellow, tailed as at the firft. But
at the end of the third, it gather’d no more crufts,

was no more lime-water.

The quick-lime, which I kept dry, fell foon into a

powder ; it flood cover’d thefe three years (the vefiel

with the lime-water in it was an inverted large bell—

glafs, never cover’d) in the green-houfe. This pow-
der I infufed in water, but it communicated no vir-

tue to it whatever. This perhaps you will difficultly

believe, but it is eafy to make the experiment. The
calxvive

,
that I ufed, was made ofthe common lime-

ftone. It is alfo a common obfervation of our farmers,

that the effedt of lime on lands lafts only 3 years.

L 1 Second

»
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Second Letter, Auguft 9, 1750.

THE paradox, which I formerly mention’d,, con-

cerning calx vive, which no body would at

field; believe, I have demonftrated by repeated experi-

ments, by which it appears, that the hone calx vtve

may afford more than lix hundred times its own
weight of good lime-water ; for from half a drachm
of quick-lime I had forty ounces of lime-water 3

from

one pound of quick-lime yoo pounds of lime-water

;

and the lime is not yet exhaufted, the water being as

good now as at firft, by every experiment that I know.
I poured fome of it cold (very lately) on fome fmall

calculi
,

in a drinking-glafs, and in one night’s time

fuch phenomena appeared, as notably explained, as

well as confirmed, the ufe of lime-water in the done*

I found alfo, that quick-lime kept dry, in the open

air, 14 months, communicated nothing to watery
tho’ long infufed in it : that lime-water, boiled

down to a fourth part, is not weaken’d, neither fenfibly

Wronger
;

yet yields a very little of fmall (lender

prifmatic cryflals. I am, Sir,

Your obliged mod humble fervant,

Charles Alfton,

XL.
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XL. A new Trocart for the Ftincture in the

Hydrocephalus, andfor other Evacuations
,

which are necejjary to he made at different

Times
\

by M. le Cat, F. R. S. Tranf-

lated from the French by Tho. Stack,

M. D. F. R. S.

R«adoa.ji./^vN the 15 of October, 1744, Peter

\^/ Michel, an infant of three months
and a half old, fon of a weaver, of the fuburb of St.

Sever of Rouen, was brought to me, having his

head, for five weeks pad; only, as big as it appears

in Fig. 1. All the futures of the fcull were consider-

ably Separated, afunder; the exterior veins of the

head very much fwoln, and the eyes turned down-
ward. This infant was pretty plump, and had had

no didemper before this accident ; but from the time

it appear’d, he became very froward, far from being

dull or lethargic, as fome authors fay.

A hydrocephalus of fo enormous a fize, and fo

fpeedily formed, appear’d to me incurable by medi-

cines in fo young an infant ;
and entertaining no greater

hopes from the operation, I exhorted the parents to

patience. They came again to me, and earnefily in-

treated me, faying, that their child could notpoffibly

hold out long againfl a di(temper, which gain’d

ground fo very faff. They took. the event on them-

felves, and by force of intreaties made me refolve on

the operation.

I fufpedted, that the caufe of the deaths (and fid-

den too for the mod; part) of thofe, who had been

L 1 2 punctured
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punctured for the hydrocephalus, might probably be,

that all the water had been drawn off at once
; and

that the brain had been left, as it were, uncover’d,

and expofed to the impreflions of the air, which
muft neceflarily fill the wide fpace, that had been

occupied by the water ;
lince, in this cafe, the inte-

guments could not be prelfed clofe on the contained

parts, as it happens to the integuments of the abdo-

men after the punCture in the afcites. Wherefore,,

lince I was prevailed on to make the punCture, I re-

vived to draw the water by little and little, at dif-

ferent times diilant from each other ; and in the

intervals of thefe evacuations to comprefs the integu-

ments with a proper bandage, to make them come
near the brain.

The common trocarts did not feem proper to ful-

fil thefe views. I was of opinion, that pundtures

often repeated in thefe nervous parts were dangerous r

befides, as the integuments of the head were thin,

and upon the flretch, the opening being once made
would never clofe fufficiently to flop the evacuation,,

when the canula was removed ; and if I left the ca-

nula in the orifice, and flopp’d it with a flopple,

this fame difpofition of the integuments would fuffer

the water to ouze out between them and the fides

of the canula

:

thus would the evacuation become
total, in fpite of me, whatever method I ufed with
the trocarts already known. Thefe reflections made
me contrive the following inflrument.

It is a new trocart, reprefented by Fig. 2. and

which has this peculiarity, that the canula is much
fhorter than ordinary. This canula is reprefented

feparate in Fig. 3. : but there ought to be feveral,

of
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of different lengths for different cafes. On the upper
part of this canula there are two circles, each one of
which is faften’d to a different piece. Thefe pieces

are exhibited feparate in Fig. 4. and they are made fa

as to be fcrew’d one on the other. Thefe circles are

fomewhat concave in their furfaces, which correfpond

reciprocally
; fo that their circumferences touch,

while there is a tolerable vacuity towards their centre.

By means of this fimple mechanifm, 1 apply the

plafter x
,
with a hole in it, on the lower circle vf,

whofe fcrew paffes into the hole of the plaifter : this

done, I fcrew the upper piece B on the lower Jl,

and I fqueeze the plaiffer tight between thefe two
circles. The inffrument becomes then as in Fig. 5.

The plaifter, which I have chofen, is that of Andreas

a Cruce ; but one may ufe Burgundy-pitch, or any
otherpowerful emplaftic, at pleafure. My plaiffer

was three inches broad. To the upper end of the

canula I adapted a very exadt filver fiopple r, Fig. 3.

The part, where I intended to make the pundture,

was fhaved, wider than the plaiffer.

Thus having prepared every thing, and the canula

being armed with its trocart, and fortified with the

plaifter, as it appears Fig. y. I performed the punc-

ture on Friday the 23 of Odtober 1744, by thrufting

in the trocart and canula up to the circles and plaif-

ter, which I applied and made to ffick in all its

parts on the head, by preffing it with my hand and

lingers made very warm, and alfo with hot linen-

cloths. When the plaifter was thoroughly well

faften’d on, I pull’d out the trocart, and drew four

or five ounces of ferofity, of a brownifh white, or
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the colour of pale white-wine, and fomewhat foul

:

after which I clofed the camda with its Hopple c.

By chemical experiments, this liquor was found to

be neither acid nor alcaline : being put on the fire,

it evaporated quite away, and left at bottom a frothy

neutro-faline fediment.

Saturday, Oct. 24, I unfiopp’d the canula
,
and

drew the fame quantity of water. The infant was
ill on the Sunday : wherefore I did not difturb him
that day. Monday the 26 he was better. 1 drew
five more ounces of water. Tuefday I fuffer’d him
to take reft. Every time that I made this evacu-

ation, I bound the head with a ftrong capeline *.

Notwithftanding thefe precautions, the infant died in

the night between Tuefday and Wednel'day ; and it

will prefently appear, that this hydrocephalus was.

of an incurable fort. I open’d it, and found the

brain applied again it the dura mater as ufual
; but

this brain was thin, and as it were fpread out : it

only formed a kind of thin lack fill’d with water.

I open’d, and law that the difeafe was nothing more
than an exceffive dilatation of the two lateral ventri-

cles, by the waters collected therein. The glandula

pinealis was almoft wafted, as well as the plexus

choroideSy of which fome few veftiges only remain'd.

On the contrary, the other vefiels, which lined the

infide of this fack, were very vifible.

As the brain is a foft vifeus without elafiicity, it

manifeftly appears, that it could not pofiibly refume

its natural form, how fiowly foever 1 had evacuated

the

* A bandage peculiar to the head.
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the waters : but perhaps the operation would have

fucceeded, if the feat of the dropfy had been on the

outfide of the brain. However that be, this trocart

to me feerns useful for feveral operations : and this

is my firft motive for prefenting it to the Royal So-

ciety. My fecond motive for fo doing is, the confe-

quences, which may be deduced from this obfeiva-

tion with regard to the apoplexy.

How can one believe, that the apoplexy is caufed

by the extravafation of the liquids, or by thefullnefs

of the veffels, after having feen a brain filled with

water, and diftended fo vaftly as this was, without

anyone apopledtic fymptom ? Verduc, who in his

pathology propofes an objection fimilar to this

againfl his own fyftem, endeavours to folve it, but

has not fucceeded, The objection remains victorious.

Neverthelefs, when the brain of a perfon dead of

an apoplexy is open’d, and extravafated blood is

found in it, his death is imputed to this extrava-

fation alone, and the apoplexy is pronounced fan-

guineous. This has happened on the death ofM. De
Frequienne, prefident of our parliament. On open-

ing him I found about a tea-fpoon full of blood ex-

travafated within the medulla oblongata,
between the

third and fourth ventricle, at the beginning of the

latter. Could fo fmall a quantity of blood prefs on

the principles of the nerves fo as totally to inter-

cept the courfe of the fpirits ? No, certainly 3
for this

would be miftaking the effedl for the caufe. This

extravafated blood was but an accident owing to the

convulfive motions of the dura mater
,
and of the

veffels of the whole bad? of the fcuil, feized with

the apople&ic diforder, which moft commonly is

nothing
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nothing elfe but the matter of the gout or rheumatifm

fixing on this fource of the nerves. Now this gene-

ral attack, which fwells and diftends the dura mater

throughout this whole bafis, makes the blood Mag-

nate in the veflels, fome of the weakeft of which

burft, and at the fame time clofes all the canals of

the nerves, and confequently kills the patient. Un-
lefs a perfon would chufe to fay, that vhofe broken

canals were thofe, which concurred in the fubflance

of the brain to the formation of the fpirits, that give

motion to the heart : which opinion is not free from

difficulties
;
fince it is well known, that this organ re-

cieves the influences of feveral nerves at a time, all

which ought to bear their part in this accident,

which, after all, is but the rupture of a Ample ca-

pillary veflel.

The drift of thefe refle&ions is to engage prac-

titioners to have fomewhat lefs confidence in their

theories, and, for example, not to make a poor apo-

plectic patient die under the lancet
;
a thing, which I

have feen feveral times, from the notion which they

hold, that it is the over-great quantity of blood, that

kills : for, befides that this falfe opinion is fatal to this

patient in particular, it will Aill be fo to all future apo-

plectics, if the prejudice in favour of this theory be

luch as to prevent feeking the true caufes, and the

real remedies of the apoplexy.

XLI,
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XLI. Obfervations on the Effects ofthe Vitrum
Antimonii ceratum, by Geoffroy, of
the Royal Academy of Sciences, a?td

F. R. S. Tranflated from the French by

Tho. Stack, M D. F. R . S.

Read oa. 31J * ^HIS medicine, the preparation of

I which was firft publiflied in the

Edinburgh Medical EJfays, is made by mixing an

ounce of the glafs of antimony in powder with a

drachm of yellow wax. This mixture is kept in an

iron ladle over a flow clear charcoal-fire about half an

hour, taking care to ftir it continually with an iron

fpatula, until the wax is confumed, and ceales to

emit fumes. Such is the procefs of the preparation,

publiflied in the Edinburgh Effays.

In the memoirs of the Royal Academy of Sciences

for the year 1745-, I gave the detail of this opera-

tion, with fome remarks on the changes, which wax
may occafion in the glafs of antimony.

Of all the preparations of glafs of antimony this is

doubtlefs the moft perfedt ;
for it is infinitely fupe-

rior to the chylijla of Hartman. This chylifla is

nothing more than a glafs of antimony well pounded,

and opened by acids, and then digeffed in fpirit of

wine impregnated with maftic; which never can co-

ver the particles of this glafs with coats of equal im-

penetrability with thofe form’d by wax bituminized

by burning.

This medicine fucceeds equally in bloody-fluxes,

diarhoea’s, fimple loofeneffiTs, quartan agues, even

M m the
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the moft obftinate, and in certain cafes of the fluor
albus.

It muft be given with caution, beginning with a

very fmail dofe, as one, two, or three grains, efpe-

ciaily when it has been levigated again after its cal-

cination : and thus it may be fafely given to children,

and even to pregnant women.
In giving it to robuft perfons, I always began by

a fmail dofe, as 4 or y grains, which I gradually in-

creafed to 18, according to the effects produced by

lefs confiderable dofes. This medicine, which fome-

times vomits or purges, fometimes all'o cures, efpe-

cially in robuft conftitutions, without producing any

vifible effedt.

By gradually increafing the dofe of this medicine,

I have given as far 24 as grains at a time, which had
no other effedt, but to procure two or three mode-
rate ftools the next day : but in this cafe it would be

imprudent to continue its ufe without interruption

;

becaufe, as it paftes ftowly, the dofe may polhbly

unite with the ftrft at the time, that it begins to ope-

rate
; and thefe two dofes thus joined might caufe a

luperpurgation, which is always to be dreaded.

I ftiould never have ventured to give this medicine

to pregnant women, if chance had not convinced me,
that it is not more dangerous for them than for

others, when given with caution. For, among fe-

veral women, whom I cured of bloody-fluxes with

this medicine, there were fome, that were adtually

with child, and did not know it themfelves, at the

time of their taking it. They were all cured, and
no accident happen’d to any of them.

In
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In pnrfaance of this obfervation, I thought I might

try it, with all imaginable precautions, even on fuck-
ing children. In the mean time I was very attentive

to the effedt of the medicine. When the hr ft dole

vomited or purged fufficiendy, I did not increale the

lecond. Sometimes I diminifhed it, or even totally

laid it afide for fome days.

When this medicine produces nothing more than

keckings at ftomach, and a plentiful expectoration

of thick dime, the dofe may be fafely inpreafcd half

a grain or a grain every day. And this flight aug-

mentation of the dofe does not hinder the effedt. of

the medicine from diminishing, in proportion as the

patient comes nearer a perfedt cure.

When the patient has been purged too violently

by one of the firft dofes of this medicine, which are

always fmall, it is a proof of the weaknels of the

patient
; and then I give it to him but every fecond

or third day. The diftance oftime obferved between

the dofes of this medicine makes it operate lefs

brifkly, and more equally.

When the 'uitrum antimonii ceratum vomits, the

patient is to drink warm water at every motion.

When the dyfenteric flux is attended with fharp

pains in the abdomen
,
with heat and tenfion, the rci-

trum antimonii is not to be given, till the pains are

removed by emollient clyfters, and other proper re-

medies.

I have not obferved any difference in the effedts of

this medicine, whether the patient had, or had not,

been bled or purged ; whether the difeafe were re-

cent, or of long ftanding ; whether in fine it were at-

tended with a fever, or not. They were all cured

Mm2 equally
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equally well
;
agreeable to what is faid in the Edin-

burgh obfervations.

The vitrum antimonii ceratum is a good febrifuge.

Three or four days ule of this medicine generally

fuffices for removing the fever accompanying diar-

rhoea’s, loofenefies, &c. But, in order to its hav-

ing this effeCt, it mulf either purge or vomit the pa-

tient
;
otherwife it cures the loofenefs, but the fever

continues, and requires a very long ufe of the medi-

cine to cure it. When it operates in a fenfible man-
ner, it generally gives the patient an appetite, when
he is near being cured: but the weaknefs of his do-

mach does not allow his giving way to it, without

running great rifks. ;

,

When this remedy operates a cure .vyifhout pro-

ducing any vidble effects, it would be dangerous to

increafe the dofe till it caufes evacuations.: for, unlefs

the patient be of a ftrong conftitution, you endanger

the bringing on a hypercatharfis.

Moreover I have obferved, that the finenefs of the

powder has a great influence on the manner of its

operation. That, which is very fine, is much more
active, than that which is fomewhat lefs fo : for ex-

ample, a grain of the vitrum antimonii ceratum re-

duced to a very fine powder will have more force and

action, than two grains of the fame glafs reduced to

a powder fomewhat lefs fine. Wherefore I always

preferr’d the firft fort, as productive of more certain

effects, and lefs incommoding the ftomach.

The vegetable acids develope and increafe the

emetic quality of this medicine to luch a degree,

that you would always put the patient’s life, who
takes it, in great danger, if you did not abfolutely

forbid
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forbid him the ufe of acid fruits, and aliments, that

are liable to turn four, as milk, wine, &c.
This medicine fucceeds equally well in uterine eva-

cuations. In thefe cafes it muft be continued 15 or

20 days, giving it every other day, according to the

patient’s ftrength, or the quamity given at a dofe.

With this medicine alone I have likewife cured a

girl of eighteen, who had thejiuor albus abundantly

from the age of twelve. At firft I gave her three

dofes for three days together. The firft dofe was
half a grain, the fecond a grain, and the third a grain

and half. The two firft made her vomit very gently,

but the third purged her plentifully. After fome days

of reft I repeated the fame three dofes. During this

time the difcharge was much greater than ufual, and
it changed colour feveral times. At the end of eight

days the patient had her courfes in larger quantities

than ordinary. Some days after her courfes were

over, thzjluor albus appeared again, but was much
diminifh’d ; and by continuing to give the fame dofes

of this medicine every week for two months, the

patient was perfectly cured.

In obftinate quartan intermittents, which had re-

filled the moft powerful febrifuges, I have given this

medicine on the two days of intermiffion, omitting it

the day of the paroxyfm ; and continuing it thus,

and increafing the dofe very gradually, theparoxyfms

grew conftderably weaker
;
and generally the fourth

did not return. The patients, whom I cured in this

manner near a year ago, have never had the leaft re-

turn of the fever.

Excepting in the cafes of fevers, all the patients,

who ufed the vitrum antirnonii ceratum
,
drank ha-

bitually of a ptifan made with rice, oatmeal, or

hartfhora.
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hartfhorn. Thefe ptifans prevent the pains of the

ftomach, which this medicine fometimes occafions.

I have always given this medicine in a bolus in-

corporated with the bitter extracts, or cordial electua-

ries
; by which method we partly guard agair.ft the

pains of the ftomach. Great care ought to be taken,

not to make it up> with conferees or iyrups of acid

fruits, for the reafons already given.

I am in hopes, that, notwithstanding the.prejudice,

which prevails againft this preparation, it will be

ufed with fuccefs in all the cafes above-mention d ;

provided attention be given to the obfervations, which
I have made in this paper. And it is to Dr. Pringle

that we are indebted for an excellent medicine,

which may be brought into familiar ufe, if people

accuftom themfelves to adminifter it with prudence.

XLII. Ext?'act of a Eetter from John Brown-
ing Efq\ of Barton-Hill near Briftol, to

Mr. Henry Baker, F. R. S. concernmg a

Dwarf.

Dear Sir, Barton-Hill, Sept. 12, 1751*

Read Nov. 7,tAM juft returned from Briftol, where I

175 X have feen an extraordinary young man,

whofe cafe is very lurprifing. He is fhewn publicly

for money, and therefore I fend you the printed bill,

which is given about to bring company ; and alfo a

true copy of a certificate from the minifter of the

parifh, where he was baptized, together with the

atteftation of feveral of the neighbours of great credit
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and veracity, fome of whom are perfonally known to

me. To thefe I haye likewife added my own obfer-

vations, as neceflfary to clear up the cafe.

The certificate is as follows

:

u This is to certify, that Lewis Hopkin, the bearer
<c

hereof, is a man of a very honefi: character, and

has fix children. His fecond fon Hopkin, whom
<c you fee now with him, is in the fifteenth year
u of his age, not exceeding two feet feven inches
ct in height, and about 12 or 13 pounds weight,
tf wonderful in the fight of all beholders.

“ The faid little man was baptized the 29 of

“ January 1736, by me

R. Harris,

Vicar of Lantrifient, Glamorganfhire.

We have feen the above-mention’d youth, and

have reafon to think the contents above-mention’d to

be true as fet forth.

Edmund Thomas
Cha. Edwin
Matt. Deen
Hopkin Rees

Anthony Powell

David Thomas
Nich. Price

Wm. Cadogan.

The gentlemen, that have feen the youth, and

have figned their names, are all of figure and fortune

in the county of Glamorgan. Mr. David Thomas
lives

5
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lives in London, is an entry-clerk in the court of

Chancery, and fupplies country attornies with their

writs, and lives in a lane or court near Gray’s- Inn,

Holborn.

I went myfelf to view and examine this very ex-

traordinary and fuprifing, but melancholy fubjedt

;

a lad entering the fifteenth year of his age, whofe

flature is no more than two feet feven inches, and

weight thirteen pounds j
labouring under all the mife-

ries and calamities of very old age ; being weak and

emaciated, his eyes dim, his hearing very bad, his coun-

tenance fallen, his voice very low and hollow ; a dry

hufky inward cough, low and hollow ; his head

hanging down before, fo that his chin touches his

bread; confequently his fhoulders are raifed, and

his back rounded, not unlike a hump-back. His
teeth are all decay’d and rotten, except one fore-

tooth below. He is fo weak, that he cannot Hand
eredt without a fupport.

The father and mother both told me, that he was
naturally fprightly, tho’ weakly, until he was feven

years old, would attempt to fing and play about,

and then weighed nineteen pounds, and was as tall as,

if not taller than, at prefent, naturally ftrait, well-

grown, and in due proportion : but from that period

he hath gradually declined, and grew weaker, lofing

his teeth by degrees, and is now reduced to the un-
happy flate I have been defcribing. The mother
is a very jolly healthy woman, in the prime of life :

the father enjoys the fame bl effing. They both al-

furc
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fure me, this lad has a lifter about ten, years of age in

the fame declining ft ate, I am,

Dear Sir,

Yours mod affectionately,

John Browning.

As new-born children frequently exceed in weight
this youth of fifteen years, I take the liberty to

communicate his cafe, believing it will not be
thought incurious.

«

H, Baker.

XLIII. A Letter' from Mr. Rich, Dunthorne
to the Rev. Dr. Long, F. R. S. Mafter

of Pembroke-Hall in Cambridge, and
Lowndes’j Profeffor of Afironomy and
Geometry in that Univerjity

,
concerning

Comets.

S I R, Cambridge Oct. 5, 1751.

Read Nov. 14,

1751. THERE is a manufeript in your

college library, chiefly aftrological,

wherein there are five traCts of different authors con-

cerning comets. One of them, intituled, Tradiatus

fratris Egidii de cometis (written on account of a

comet, which appeared in the year of our Lord

1264) contains thefe paffages relating to its place and

motion

:

Prolog.Nn
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Prolog. “ Stella caudata feu crinita apparuit ift

** regno Franciae in oriente ante folis ortum a 19° ka-
“ lendas Augufti ufque 5

0 nonas Odtobris in anno
“ Domini 1264.

Cap. 1.
4C Cometem, cujus occafione hxc fcripfi-

“ mus, primo vidimus extra circulum zodiaci verfus
cc aquilonem contra cancrum, et demum eundem
“ vidimus extra circulum verfus auftrum fub geminis
“ inter canem et orionem.

Cap. 3. “ Vidimus autem et ftellam caudatam,
<c cujus occaftone hoc fcripfimus, prater motum cir-

cularem diurnum, teque moveri motu retrograda-
“ tionis, et nulli alii fimilis, fecundum latitudinem
“ ejus, quae eft a feptentrione ad auftrum. Vifuseft
“ moveri per duos menfes folares plufquam 40 gra-
<c dus, vix per 3 gradus longitudinis permutans fitum.

Cap. y. “ Cometes, cujus occalione haec fcripfi-

“ mus, primo vifa eft in vefpere poll; folis occafum,
“ demum poft paucos dies folem pertranfiens in
u mane circa odtavum gradum cancri, et ex hinc
“ cito proceflit retro in geminos: vidimus
“ autem et cometem moveri ab aquilone ad auftrum,
il fecundum latitudinem quidem plus 50 graduum,et
“ fecundum longitudem quidem vix 5 gradus proccf-
“ fiffe

”

Hevelius in his Cometographia has alfo given us

the following paragraph, among others, concerning

this comet

:

u A. C. 1264, ftella, quae dicitur cometes, appa-
“ ruit, videlicet in oriente, ante ortum diei, poft: ftel-

“ lam matutinam : apparuit, fcilicet, ante auroram
“ cum radiis multis : ipfi ejus radii longe lateque

ri apparuerunt



r ss-s ]
" appartierunt antcquam oriretur ipfa ftella cometes.
tc Igitur veloci curfu laboravit ipfa ftella cometes, ita
<£ quod praecurrerit 5c longe verms meridiem prseceffit
C£ ftellam matutinam, i. e. luciferum. Vifa eft circa
Cc feftum S. Marias Magdalena;, 5c ufque ad odtavam
a

S. Auguftini apparuit. Compilat. Chronol

Although this whole account be very {lender and

rude, it is however much the beft I have met withal

of any comet earlier than that, which was obferved

by Regiomontanus in the year 1472 (except perhaps

the account given us by Nicephorus Gregoras of the

comet of the year 1337, whofe orbit is computed by

Dr. Halley) : for which reafon, I was induced to try,

whether I could inveftigate a let of elements capable

of reprefenting the places of this comet agreeable t®

the above defeription, and after feveral attempts,

fome of them indeed but tentative, I fixed upon the

following numbers for that purpofe, viz. the place

of its afeending node in 19
0

,
the inclination of its

orbit to the plane of the ecliptic 36°^, the place of its

perihelion in v? 21 0
,

its perihelion diftance from the

fun 44foo fuch parts as the mean diftance of the

earth from the fun contains ioocoo, and the time of

its being in perihelion July 6
d
8 k

p. m. The motion

of the comet in this orbit was diredt.

Its places computed from thefe elements are as in

the following table-

N n 2 Tims
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I think the computed places here fet down agree

as well with the foregoing defcription as any regular

computus can be expedted to do , and the refemblance

of all the elements gives fome ground for conjedture,

that this comet might poffibly be the fame with that

which was oblerv’d by Paul Fabritius and others in

the year i yy6, whole orbit Dr. Halley has computed :

See his Synopjis Ajironomia cometicce. Indeed the

change in the place of the perihelion may perhaps be
thought greater than could arife from the mutual gra-

vitations of the comets disturbing one another ;
but

then it may be confider’d, that neither the place nor

time of the perihelion, nor the perihelion distance of

the comet of the year 1556, could be determined

very accurately from obfervations made only for 1

2

days, at 40 days distance from the perihelion, as thofe

of Fabritius were, unlcfs they had been more exadt

than his appear to be. If thefe were one and the

fame comet, its period is 292 years ; and we may ex-

pedt i.s return about the year 1848.

There are in the before-mention’d manufeript, be-

sides the palfages already quoted from Egidius, two

other places which deferve to be taken notice of.

One of them is fo much of a Small tradt, intituled,

Judicium de flella comata anno Domini 1301, as con-

cerns the place and motion of the comet
5 it is as

follows

:

“A.D. Mcccprimo, primo die Septembris appa-
<c ruit cometa in occidente, et per menfem vel am-

" plius vifus fuit. Ultima autem die Septembris

“ duabus horis 40 minutis poSt occafum Solis — in-

<{ veni quod longitudo cometae in fignis et gradibus
u erat
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cc erat 20 gradas fcorpionis, et latitudo * 26 gradus
cf feptentrionalis : Mars autem tunc erat in 20 gradu
u fcorpionis diredfcus exeuns, et fic fere conjundti
u erant Mars et cometa accipiendo ioca ipforum per

circulum tranfeuntem per polos zodiaci. — Verum
ic

et fexta die Odtobris, fcilicet in fefto Sandtae Fidis
u pod: occafum foiis eadcm hora inveni quod longi-
“ tudo ejus erat primus gradus fagittarii, et latitudo
<c

ejus 10 gradus feptentrionalis. Comets latitudo

“ ecliptica circa principium apparitionis fuas fuit 10
u gradus et amplius feptentrionalis.— Apparebat co-
<c meta moveri a feptentrione in meridiem per oriens,
<c

ita quod ejus longitudo orientalis continue videba-
“ tur augeri, et ejus latitudo feptentrionalis continue
<c videbatur diminui.— In principio apparitionis fuas

“ coma protendebatur ad feptentrionem
; etpoftmo-

“ turn fucceftive movebatur per orientem ad meridiem
“ verfus ftellam qiue dicitur altayr hoc eft vultur
<c volans.”

Though this account is too imperfedt for us to at-

tempt determining the orbit therefrom, it may not-

withftanding help us to know the fame comet again,

if any fhould hereafter appear whofe orbit will agree

with this relation ; which I believe none of thofe al-

ready computed will do.

The other place I hinted at as worthy of notice,

is this fhort pallage in a treadle Defignijicatione co-

metarum :

“ Et

* 1 his figure (2) is a different writing from the reft of the ma-
nufcript, and has manifeftly been alter’d lince it was firft written ; it

teems to have been 16 0
at the firft,which I think the truer reading.
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“ Etnos invenimus modo quod apparuit intempore

“ noftro unus cometa in principio pifcium, et cauda
u attingit ufque ad principium geminorum in node
{C Mercurii, et hoc fuit in ultimam node Junii, anno
“ 499 Arab, et fequebatur ordinem fignorum quo-
“ ufque venit ufque ad principium cancri, et dimiiit

“ ordinem fignorum, et incepit deficere.”

The word Junii here found feems to have been
tranfcribed by miftake for the Arabic month Jumedi.j,

the laft day whereof that year was Wednefday Feb. 7.

A. C. 1 106 ; whereas the laft day of June fell upon
Saturday. This reading agrees with the following

notes concerning the fame comet colleded by Heve-
lius in his Cometographia

, p. 821.
ic A. C. 1106 a prima hebdomada quadragefimas

“ cometam immenfi fulgoris ufque ad paftionem Do-
<c mini confpeximus.” Lavath ex Urfpurg.

“ A. C. 1106, menfe Februar. biduo poft novi-
c
‘ lunium, viftis eft magnus cometa, ad occafum fo-

a
lis brumalem.’* Calvif. ex Tyr.

The new moon was Feb. y, Afli-Wednefday that

year Feb. 7, and Good-Friday, March 23.

If we luppofe (with Dr. Halley) this comet to be

the fame with that which appeared in 1680, and

that it was in perihelio Feb. 4, at noon (for it mult

have been feen in two or three days after it had pafted

its perihelion) fome of its places would have been

thefe

:

Feb.



Feb. 7 6 1

Mar. 14 71 .

19 8

24 8 .

^ 7 5° • . 5 44 North
tf 1 1 49
b 15 38

19 2

The wide difagreement there is between the ma-
nufcript account of this comet, and its places here

computed, mufl very much lelfen, if it does not

quite overbalance, the force of the arguments brought

by Dr. Halley to prove the identity of thefe two
comets.

Indeed if this comet had been the fame with that

of 1680, it could not have come to the beginning of

Cancer, without a change in the place of the perihe-

lion too great to be eafily admitted
5 nor could it

have left the order of the figns without a change in

the elements flill greater. I am,

S I R,

Your obliged, and

moft obedient fervant,

Richard Durithorne,

XLIV.
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XLIV. A Letterfrom Mr. Franklin to Mr .

Peter Collinfon, F. R. S . concerning the

Effe&s of Lightning.

5 I R, Philadelphia, June 20, 1751.

Read
^

Nov. i^TTN Captain Waddel’s account * of the

6 effects of lightning on his ihip, I

could not but take notice of the large comazants (as

lie calls them) that fettled on the fpintles at the top-

maft-heads, and burnt like very large torches before

the ftroke.

According to. my opinion, the eledrical fire was
then drawing off, as by points, from the cloud

; the

largenefs of the flame betokening the great quantity

of electricity in the clouds. And had there been a

good wire-communication from the fpintle-heads to

the fea, that could have conducted more freely than

tarred ropes, or maffs of turpentine-wood, I ima-

gine, there would either have been no ftroke, or, if

a ftroke, the wire would have conduded it all into

the fea without damage to the fliip.

His compafles loft the virtue of the loadftone, or

the poles reverfed, the north point turning to the

fcuth. By eledricity we have here frequently given

polarity to needles, and reverfed it at pleafure. Mr.

Wilfon tried it with too fmall a force. A fliock from

four large glafs jars, fent thro’ a fine fewing needle,

gives it polarity ;
and it will traverfe when laid on

water.

O o If

#
* Phil, Tranf. N. 492, p. ur.
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If the needle, when ftruck, lies eaft and weft, the

end enter'd by the electric blaft points north.

If it lies north and fouth, the end that lay towards

the north, will continue to point north, when placed

on water, whether the fire enter’d at that end, or

the contrary end.

The polarity is given ftrongeft, when the needle is

ftruck lying north and louth
;
and weakeft, when

lying eaft and weft.

Perhaps if the force was ftill greater, the fouth

end, enter’d by the fire, when the needle lies north

and fouth, might become the north
; otherwife it

puzzles us to account for the inverting of compaftes

by lightning ; fince their needles muft always be

found in that fttuation, and by our little experiment,

whether the blaft enter’d the north, and went out at

the fouth end of the needle, or the contrary, the

end, that lay to the north, ftill fhould continue to

point north. I have not yet had time to read and

confider Dr. Knight’s E/Jays
,
juft now received from

you, which poftibly may explain this.

In thefe experiments the ends of the needles are

fometimes finely blued, like a watch-fpring, by the

eledtric flame. This colour given by the flafti from

two jars only, will wipe off; but four will fix it, and

frequently melt the needles. I fend you fome, that

have had their heads and points melted off by our

mimic lightning, and a pin, that had its point melted

off, and fome part of its head and neck run.

Sometimes the furface on the body of the needles is

alfo run, and appears blifter’d, when examined by a

magnifying glafs. The jars I make ufe of hold 7
or 8 gallons, and are coated and lined with tin-foil.

Each
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Each of them takes 1000 turns of a globe 9 inches

diameter to charge it. I fend you two fpecimens of

tin -foil melted between glafs, by the force of two
jars only.

I have not heard, that any of your European elec-

tricians have been able to fire gunpowder by the

eledtt ic flame. We do it here in this manner :

A fmall cartridge is fill’d with dry powder, hard

rammed, fo as to bruife feme of the grains. Two
pointed wires are then thru ft in, one at each end,

the points approaching each other in the middle of

the cartridge, till within the diftance of half an inch

:

then the cartridge being placed in the circle, when
the four jars are difeharged, the eledtric flame leap-

ing from the point of one wire to the point of the

other, within the cartridge among the powder, fires

it, and the exploflon of the powder is at the fame

inflant with the crack of the difeharge. I am,

S I R,

Your humble fervant,

Benjamin Franklin.

O o 2 XLV,
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XLV. Obfervations on fungous Excrefcences

of the Bladder
;
a cutting Forceps for ex-

tirpating thefe Excrefcences
;
and Canula’s

for treating thefe Difeafes ;
by M. Le Cat,

F. R. S. !iranjlated from the French by

Tho. Stacke, M. D. F. R. S.

Read Nov 14,*"'

|

vH E widow Neel, a farmer at Plein-
175

bofc, in the parifh of Etoutteville

near Yvetot, had, for fome years felt pain in the

fmall of the back, thighs, &c. In the year 1734,
flie had made bloody urine, and had one thigh and

leg oedematous. Thefe accidents having difappear’d,

were fucceeded by worfe fymptoms. She had fre-

quent calls to make water, and did it often, a little

at a time, and with pain, which was violent, parti-

cularly after the urine was difeharged : and this was
of a dull red colour, that is, a little tinged with

blood.

All thofe of the profeffion, whom the patient con-

fulted, allured her that fhe had the ldone ; and I was
of the fame opinion, but would not pronounce po-

fitively, till I had fearch’d her ; which I did the 17
of Odober 1735'. As foon as the found was intro-

duced, blood came away, and in greater quantity,

the more I moved it about. The free play of the

found was obftruded : I found no ftone, but pretty

lure figns of excrefcences in the obftrudion of the

found, and the ilfue of blood, which its motion oc-

cafioned. However, by dint of management I found

a lituation of the found, in which, by giving a little

jerk,
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jerk, I touch’d a hard body, the dull percuffion of
which convey d nothing but obfcurity to my hand or

judgment. In order to come at the knowledge of
this body, I palled the crooked found deftined for

men, the bent of which I thought fitter to favour

my inquiries. I found the fame body again, but

ftill with the fame obfcurity. I had ex f ra6ted hones,

which did not afford plainer marks of their exiftence

;

wherefore I judged, that there might be a hone and
fungous excrefcences too in this bladder

; and that

thefe excrefcences were the obhacles that render’d

our fearch difficult, and the hone doubtful. But the

dull refihance which this hard body made, inclined

me to think, that it might as well be l'ome fcirrhous

tumour. Thefe doubts held us a long time in fuf-

penfe what party to take : but the extreme paia

which the patient fuffer'd, and the frequent haemor-

rhages, which muh loon put an end to her life, made
us determine to perform the operation j that is, to

open the neck of the bladder, either to extract the

ffone, if any, or remove and treat the fungus’s,

which exifted beyond all doubt.

I cut this widow the 18 of October 1735, by

what I call the rural apparatus
,

that is, without

placing her upon the table ufed in our hofpitals,

which could not well be carried to the country

where this woman dwelt.

I placed her on the edge of her bed : a chair turn’d

upfide down fupported her fhoulders. Unknown to

the patient I caufed a board to be put under the

firft mat era I s of this edge of the bed : and when ffie

was placed on it, under her backfide, or the os facrum
,

I laid another board,, on which I put a flraw cufhion

made
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made compact and cover’d with linen-cloth. Twd
llraps tied to the ends of this board were palled into

the bars of the turn’d-up chair, which fupported the

patient’s body : and thefe pieces, to wit, the chair

and the board with the culhion were fallened toge-

ther by buckles that were on the llraps. The af-

fiftants, who were on each liae of the patient, had
each a drong large fwathing band folded double, and

pafs’d into this fold in a Hip-knot : at prefent i ufe

one of thofe drong woollen ladies or girdles, with

which couriers bind or fwathe their body. This
Hip-knot was palled on the patient’s wrids, who
had feen nothing of thefe preparations, and die was
bound fad, almod before Ihe was aware of it.

Then I introduced a common grooved dad', fuch as

is ufed for abl'cedes of the bladder : I turn’d the

groove towards the patient’s left thigh, and on this

groove I pufh d my knife into the bladder
; which

knife is the fame that I dili ufe for women, but

made a little narrower. On that knife, which had
a groove, I did the gorget and forceps in the ufual

manner.

I fcarched for the done, but in vain, I found no-
thing but excrefcences, one of which was condder-

bly hard : I extracted feveral cinders of them with
the forceps. Yet Hill I was not very certain, but

that there might be a done behind a rampart of ex-

crefcences which I felt ; and I had not brought the

crooked forceps with me to fearch behind this in-

trenchment. When I judged that the patient was
fatigued by my fearchings, and the extirpations

which I made with the forceps ;
I had her put to

bed, after having put a canula into the wuund,

contrary
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contrary to my ufual cuftom ; but this cafe required
it : thete ftrange bodies were to be removed, if pof-
fible

;
that organ muft be injedted. and conftquemly

the canula was abfolutely neceffary. The patient,

who bore the operation exceedingly well, was blooded
two hours after it : fhe had a pretty good night, and
was blooded again the next morning. 1 left one of
my pupils with her, and return’d to Rouen.
The canula, which I left in the wound, was of

the common fort, and therefore too narrow to admit
of fearching in the difealed part, and to give iffue to

thofe excrefcences, which we ought to endeavour to

difengage and bring away in this treatment : befidesy
it is extremely difficult to make the canula remain

in the wound.
/ s foon as I got to Rouen, I order’d the canula

(Plate IV. Fig. i.) to be made; the advantages of

which above the old one are :

1. To afford a wider paffage for the fubftances

that are to be evacuated and introduced.

2. To fecure the inftrument in the bladder, by

its own ftrubture chiefly, and particularly by the

fwelling at BB.
3. The neck AA, which is at the balls of the

fwelling, is embraced by the neck of the bladder

;

whereby the furgeon may be fure, how much of the

canula enters the bladder : and the openings CC,

being immediately above the fwelling B
,
are fixed at

the lowed: part of the bladder.

Fig. 2, 3, 4, of the fame plate reprefent the fame

canula as above deferibed, but with further im-

provements for cafes, which require the evacuation

of grofs fubftances, the paffage for which cannot

be
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be too wide and diredh The defcription of its parts,

which is in the explanation of the figures, fuffices

to (hew its ufe.

I return’d to the patient the next day
;
and found

her in a fever, with many colicky pains : but at

the end of the third day there was nothing extra-

ordinary.

I intended to make another fearch, but I feared

renewing tbofe accidents : wherefore I contented my-
lelf with injecting a liquid digeftive; and deferr’d

any farther trials till after the l'uppuration was well

formed, which I expedted about the 8th or 9th day.

I re-vifited the patient on the 7th, and found her

a little feverifh, but die had a good night’s reft.

There was a fmall difcharge thro’ the canula of tole-

rably white pus, but of an intolerable fmell. The
canula feem d to us to be much clogg’d with (lough?

;

and the ftench made us fufpedt a colledtion and

lodgment of thefe (loughs behind the canula. We
refolved to put in the canula above deferibed; and
as there was a neceftity of dil ting, in order to intro-

•duce it } we agreed to take the advantage of this di-

latation, to try to difeover by the crooked forceps,

which I had brought with me, if there might not

be a ftone to be extradted, or at lead fome more of

thefe excrefcences, and to break or bruife l'.ch as

we (hou Id not be able to draw, that they may fall

off by fuppuration.

I executed this trial on the 8th day. The dilata-

tion was made between tw'o grooved founds, as it is

done in the greater apparatus between the male and

female condudtors. I found no ftone as yet, but

brought away clufters of the tops of fungus’s a fpe-

cimen
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cimen of which appears in Plate I. Letter F, I crulhed
the reft of the excrefcences, and placed the large

canula.

Experience has fhewn me, that this bridling of
the fungus’s of the bladder is more painful and dan-
gerous than polhbly is imagined. They are far from
being of the fame nature with the polypus of the

nofe, which is pull’d out with little or no pain, and
without any bad confequence. The fungus’s of the

bladder have more confidence, more folidity, and
for that reafon more fenfibility. Accordingly, after

this laft operation, the patient was feized with a vio-

lent fever, which carried her off in two days. I

open'd her body, and found the bladder in the con-
dition reprefented by the figures, and their expla-

nation.

This obfervation made me think, that if I met
with a parallel cafe, that is, a patient with fungous

excrefcences in the bladder, diftinctly characterized,

and accompanied with pains and excefiive haemor-

rhages, which render the palliative cure ufelefs and

unfuccefsful ; and if he had a confidtution and cou-

rage proper to -make me hope for fuccefs from a great

operation ; I would find a way to attack the excref-

cences with a cutting inftrument, the operations of

which are much furer and lefs painful than any

other method. Practitioners advife to fuppurate fuch

of thefe excrefcences, as the fingers cannot reach,

that is, thofe which can neither be tied not cut.

But how can one bring fuch lenfible parts to fup-

puration ? we have no ointment that can raife a fup-

puration in a found part. Fungus's are a fort of ve-

getation, which, tho’ preternatural, are {till living,

P p and.
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and, in fome meafure, found parts: how then are

they to be difpofed to fuppurate ? it muff be either

by pulling them out, or by crufhing them, as we
have done. Eut feeing this operation is dangerous,

an inftrument fhould be contrived, which might be

conveyed to the bottom of the bladder, like the for-

ceps and which might at the fame time be able to

cut thefe inacceffible excrefcences, or the greateft

part of them at leaft
;
the remains of which being

cut open, would thereby acquire the neceflliry dif-

pofitions to fuppurate, which are indicated for the

cure. For this purpofe it was, that about that time

I contrived the cutting forceps of Plate III. the ufe

of which will be fufficiently declared in the expla-

nation of the figures. I did not intend to make this

inftrument public, until I had ufed it on a living

body : but, as no opportunity has offer’d fince the

year 1735, I thought I ought not to delay its publi-

cation any longer j
• to the end that, if fome other

perfon met with this opportunity before me, he might
profit by the reflections, which the preceding obfer-

vation occafloned me to make.

Explanation of the Figures.

Plate I. The bladder of the widow Neel, full of
excrefcences.

AAA
,
The bladder.

BB ,
Its neck.

C, The incifton of my lateral operation,

.DD, Thicknefs of the coats of the bladder.

£, Remains of the excrefcences, which were not ex-

tirpated, and feem round or regular, becaufe their

tops
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tops ending in clusters were taken off by the
forceps.

Ff The fliape of thefe tops of the excrefcences.

Plate II.

The fame bladder, after removing the excrefcences,

in order to fhew their common root E.

F
,
Very confiderable flefhy fibres, which furround

this bafis, and were confounded in the fcirrhous

fubflance. It was this fcirrhous bafis, that I had
touch’d with the flaff, and which I took for a

hard body. The difficulty of touching it arofc

from the neceffity of paffing between two ex-

crefcences.

DD
,
The great thicknefs of this bladder.

Plate III.

Cutting forceps or fciffars, to cut the excrefcences

of the bladder or uterus
,
which are inacceffible to

the lingers.

A
,
The bend of this inftrument on the flat of its

blades.

B
,

Buttons, which terminate each blade, and are at

fome little diftance from one another, even when
the blades are clofed together: that thefe ends

might neither prick nor pinch the coats of the

bladder.

Plate IV.

Fig. 1 . The new canula.

A
,
The neck, which is to be embraced by the neck

of the bladder.

The fwelling, which is to be within the neck oi

the bladder.

CrP p 2
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Cj The head, which is to be in the cavity of this

organ, together with its wide openings.

-Z), The dyle or found of this canula.

Fig. a. -

The fame canula improved, inafmuch as its end B
,

which I name introdudJor
y

is fcrew’d on the canula

A at C, and is unfcrew’d by means of the ftru&ure of

this introdudlor.

Fig- 3-

The introduflor feparated from the canula.

A A wire or rod of Heel, which fupports the end of
the introdudtor, and ferves to unfcrew it from the

canula.

By
The extremity of the introduflor, which ought

to be made of diver.

CC
}

Elaftic Heel plates or blades. Thefe plates have

on the in fide of their edge a female fcrew, which
enters on a male fcrew of the outHde of the end

of the canula. Their fpringinefs makes them
feparate when the introdudtor is mounted on the

canula j
and by this widening afunder they leave

the openings or eyes of d
y
d. Fig. 1,2. But when

they are unfcrew’d, they clofe together, as appears

in Fig. 3, whereby this end becomes flender enough

to pafs thro’ the canula, thro’ which this part of

the indrument is drawn out, when the canula is

placed in Htuation
; which is the intent of this

drucdure ;
for, by this means the outlet becomes

larger, and the excrefcences cannot be fretted.

pig. 4-

The canula dripp’d of the part above defcribed.

A, Its funnel or tube and wide draight oridce: wherein

condfts
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confirts the improvement of this lart canula, which
I had principally in view in the rectification of the

firft.

XLVI. An Account of the Cinnamon-tree,

by Mr. W. Watfon, F. R. S.

To the Royal Society.

Gentlemen,

Read Nov 21/y TAKE the liberty of laying before you

1 a fpecimen of the bark and wood of

the cinnamon-tree, nearly of the length and fize of
an ordinary walking-cane, tranfmitted from our

worthy member Mr. Benjamin Robins, now in India,

to Dr. Letherland, who was fo obliging as to put it

into my hands for your infpeCtion. And, in order

to convey to you at the fame time a yet more perfect

idea of the tree itfelf, there accompanies, it a fmall

branch of this valuable plant from my own hortus

ficcus.

Cinnamon, in the hate now before you, is a great

curiofity, and ieen in Europe at prelent extremely

feldom. Clufius tells us, that he faw two fpecimens

of it. Anciently indeed it was often brought in this

manner, viz. with the bark furrounding the wood ;

and it is believed by authors of very great credit, that

the wood, not diverted of its bark, as we now fee it,

or the bark rtripped from the wood, was called by

different appellations. And notwithftanding the va-

rious controverfies, which have arifen in endeavour-
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ing to fix properly thefe various terms, it did

appear to the late Mr. Ray, that our cinnamon,

the cinnamon of the antients, and the cajjia lignea of

the antients, were quite or nearly the fame thing
; and

that they only had their difference from the foil,

in which they were produced, or from the circum-

rtances under which they were brought. Thus the

younger branches of the tree with their bark cover-

ing them were called by the Greek writers xiwa.fA.6o/jt.ov,

cinnamomum
,

and fometimes ^v^oxaaia, or cajjia

lignea
;
but when they were diverted of their bark,

which, by its being dried became tubular ; this bark

was denominated xa.aU aujiy%, or cajjia fijlula. But
as, in procefs of time, the wood of this tree was
found ufelefs, they rtripped the bark from it, and
brought that only, which curtom prevails at this

day.

Both Theophrartus and Pliny mention a very odd,

and moft undoubtedly a fabulous account of the

manner of feparating the bark from the wood.
They fay, that it is cut into fhort pieces, and few’d

up in a frerti hide ; and that then the worms pro-

duced by the putrefaction of the hide deflroy the

woody part, and leave the bark untouched.

Plowever the cinnamon, or cajjia cinnamcmea of

Herman, the cajjia lignea
,
and cajjia jiflula of the

antient Greek writers might approach near each

other, they were applied by the moderns to very

different fubrtances. By cinnamon is now always

underftood that only produced in Ceylon
;
by cajjia

lignea
, the cinnamon of Sumatra, Java, and Mala-

bar, much inferior, in every refpeCt, to the former,

tho’ nearly agreeing therewith in appearance, and

not at all woody, as the appellation feems to inlinuate

;
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and by cajfia fijlula ,

a fruit not defcribed or ufed by
the antient Greeks, and agreeing therewith in no one
particular, only that both are vegetable productions

:

great care fhould be taken therefore, that this con-
fudon is not productive of error.

Burman in his 'Thefaurus Zeylanicus takes notice

of his being in podeffion of nine different forts of

cinnamon of Ceylon ; the mod excellent of which is

that, which is called by the inhabitants Rajfe C<9-

ronde
, and is what is mod ufually brought to Europe.

What we now call cinnamon, is only produced in

Ceylon, of which the dates of Holland are in pof-

feffion
j
and fo jealous are they of this tree, which

affords To valuable an article of commerce, that the

fruit or young plants are forbidden by an order of
date to be fent from thence, led other powers might
avail themfelves thereof. And this they have been

hitherto fuccefsful enough to keep to themfelves

;

tho* in Ceylon, according to Mr. Ray, the cinnamon-

tree grows as common in the woods and hedges, as

the hazel with us, nor is of greater edeem with the

inhabitants than other wood, but is ufed by them as.

fuel, and applied to other domedic purpofes. I am
apprehendve, that the prohibition of fending cinna-

mon-trees from Ceylon is of no long danding, as

Paul Herman, who redded there fome time, and

was after his return chofen profeffor of botany at

Leyden, tells us, in his Hortus Lugduni-Bata'vus

published in 1687, that he fent feveral of thefe trees

to fome condderable perfons in Holland, and that

they continued alfo as well in the gardens of others,

as in his own, for two or three years, and were

kill’d by a fevere winter. I am very credibly

informed.
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informed, that three of thefe trees in pots were pre-

fented to the late King William, by whom they were

placed in the garden at Hampton-eourt, and were
intended to be lent to Jamaica, as a country proper

for their increafe, under the care of the earl of Inchi-

quin, who was then going thither governor. But

for want of attention thefe trees were left behind ;

and as the knowledge of hot-houies, as we now fee

them, was unknown, and the date of gardening

otherwile extremely low, thefe invaluable trees were
buffered to die here; whereas had they been planted

in fome of our illands in America between the tro-

pics, in all probability before this time we might
have been fupplied from thence, and large fums been

annually faved to the public, as great quantities of
cinnamon are confumed in diet and medicine. I

am,

Gentlemen,

London, Nov. 21,

Your moff obedient humble fervant,

1 75 1 •

W. Watfon.

»

XLVI I.
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XLVI I. Obfequations and Experiments upon

animal Bodies, digejied in a philofophical

Analyfis,
or Inquiry into the Caufe of

voluntary mufcular Motion
;

by Charles

Morton, M. D. F. R. S.

Read Dec.

1751.
5> rpHE paper proceeds in the follow

1 ing order

:

The Problem
,

or queftion propofed.

Obfervations and Experiments^ ilinftrating the

ftructure and ufe of the parts concerned.

Two Lemma with demonftrations concerning

automatic or involuntary motion.

Obfervations proving, that the fenfations, of which
we take cognizance, are merely relative.

ObJ'ervatione proving, that the will has a power
over fenfation univerfally, to render it more or lefs

acute.

Solution
,

or anfwer to the queftion, neceflarily

a riling from the preceding fadts.

SomeJhort J'cholia.

Problem.

A mufcle being given in its natural hate, in a living

animal body, it is alked how, or by what mecha-

nical means, that mufcle contracts, and is again

relaxed, at the command of the will ?

Obfervations illuflrating thefruchire and ufe of the

parts concerned. ‘ J

.

Every mufcle of an animal body is obferved to be

an inftrument compofed of fibres or leffer mufcles,

q which
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which are joined together every-where, by one com-
mon membrane or fubftance, called from its appear-

ance, cellular. This fubftance, when it arrives at

the furface of the mufcle, becomes uniform, and

makes one intire fheath for the whole mufcle, or

bundle of fibres, and renders it diftinct from other?.

The conftituent fibres in many mufcles are ob-

ferved to be partly flefhy, and partly tendinous
; the

one changing, or being continued, into the other,

for the conveniency of infertion and motion. But
the obfervation is univerfal, that the flefhy fibres

alone contract in mufcular motion, and that this

contraction is always wave-like, or in alternate curls,

from one extremity to the other of a given fibre.

We constantly obferve, in every mufcle, numerous
arteries, veins, and nerves. Thefe are generally dis-

tributed together, or in the fame courfe, by means
of the connecting cellular fubftance, into every point

of the flefhy fibres. Injections, and the knife of the

anatomift, have follow’d them a great way, and rea-

l'on completes the diftribution, fince you can no-

where wound the flefh of a mufcle, but it ftiall

bleed, and witnefs a fenfe of pain.

Therefore there is a circulation of blood, through-

out the whole fieftiy fubftance of a mufcle : and fur-

ther the mufcle feels in every part.

In a living animal, if you tie the artery and vein,

which principally belong to a given mufcle, that muf-
cle is difabled from acting at the command of the

will. Steno, a Danifli anatomift of the laft century,

performed this experiment upon the defcending aorta,

and thereby took away the ufe of all the lower limb9

(vide Bergerum, p. 296) at once, and reftored them
at
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at pleafure. Late anatomifls have tried it upon lefTer

veffels, with the fame conftant fuccefs. (Vide Albini

hijior. mufcul. p. 19.)

In a living animal, if you tie the nerve, that fup-

plies a given mufcle, that mufcle is diiabled from
adting at the command of the will. This experi-

ment is diftindtly mentioned by Galen in his treatife-

on the mufcles, and is approved by the trials of later

anatomifls. [Alb. p. 19.)

From thefe two experiments it is clear, and gene-

rally agreed upon, that, in order to the performance

of voluntary mufcular motion, befides the particular

ftrudture, there is required an abfolute freedom of

the blood-veffels, and the nerves.

Mufcular motion is obferved to be voluntary, and

involuntary. Of the firfl kind are almoft all the

mufcles of an animal body ; of the latter, the only

complete inftance is the heart. The firft feems more
complex than the latter, fince, befides the motion,

it implies an additional adt of the will. Effedts, that

are lefs compounded, ought naturally to precede ef-

fedts, that are more
;

thefe receiving light from the

former, where both are homogeneous. For this

reafon, I have placed here two lemma’s relating to

automatic, or involuntary motion.

Lemma I.

The heart, in its natural flate, in a living animal

body, being given, its contradtion proceeds folely

from, or is mechanically caufed by, the warm
blood, flowing into and filling its flefhy fubftance

in every part.
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If this be denied, let the^ody of an animal be taken

quickly after death, and let a warm mild fluid of

any kind be injected gently into the heart, fo as to

fill it. When this is done, we fhall fee the heart

quicken and contract, as in the life of the animal.

This experiment was fird didindly mentioned by

Peyer a Switzer (fee a fmall treatife of his, printed

anno 1682, at Amsterdam, and intituled, Miracuhun

anatomicnm in cordibusfujcitatis) and is now known
to every anatomid. But if this efled is thus con-

lbantly produced foon after death, how much more,

when the animal is alive ? And if, by the introduc-

tion of any common fluid, with the bare addition of

a warmth cognizable by our fenfes, how much more
by the introdudion of the living blood, an inimitable

and wonderful fluid, and the immediate fubjed of

the vital warmth ?

If therefore it is granted, that we ought not to ad-

mit more caufes of natural things than are real (and

prefent for the occalion) and fufflcient for explaining

the appearances (# ), and we muft grant a rule, whofe
ufe is fo obvious in the Newtonian, which is the phi-

lofophy of nature ; we fhall, I fay, alfo grant, that the

contradion of the heart, in its natural date, in a living

animal body proceeds folely from, or is mechanically

caufed by, the warm blood, flowing into, and filling, its

flefhy fubdance in every part. Which was to be proved.

Corollary.

The fubfequent relaxation admits no difficulty

:

for if the blood is the immediate mechanical caufe of
the contradion, when the blood is removed, the ef-

fed ceafes.

Lemma

(*) Newton, R. 1.
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Lemma II.

A mufcle of voluntary motion, in its natural ffate, in

a living animal body, being given, it will contract
by the introduction of a warm mild fluid, into its

flefhy fubftance in every part.

If this be denied, let the body of an animal be
taken quickly after death, and the crural artery be
pierced, and a warm mild fluid be injeCted into it

:

we fhall then fee the mufcles, to which the artery

belongs, quicken and contract, as if the living ani-

mal moved them. This experiment was known to

Mr. Cowper, and is confirmed by Albinus (fee Hiji.

Mufc. p. 21.)

But if this effedt is conffantly produced foon after

death, how much more when the animal is alive ?

Therefore a mufcle of voluntary motion, in its na-

tural Bate, in a living animal body, will contraCt,

by the introduction of a warm mild fluid, into its

flefhy fubftance, in every part : Which was to be

proved.

But here it may be objected, with fome appear-

ance of reafon, that there is a warm fluid, the liv-

ing blood, in every part of the flefhy fubftance of

all the mufcles, during the life of the animals;

and yet it is a faCt, that no mufcle of voluntary

motion contracts, but at the command of the will,

morbid cafes excepted. This objection comes dole

to the original queftion, and however reafonable

it may feem, will quickly vanilh before fome com-
mon obfervations concerning the objeCts of fenfe in

general, and their manner of operating upon the

different organs, fo far as it univerfally agrees.

We
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We mull Aril beg leave to make an eafy poflula-

tum, viz. that the nerves are the immediate inftru-

ments of fenfation, though they are differently or-

ganized for the different fenfes*

Obfervations
,
proving that the fenjatiom of which we

take cogn'vzance are merely relative.

It is a certain fadt, that, in the feveral fenfes, the

proper objedts being luppofe prefent, the fenfarion is

intirely relative
; or, in other words, that the prefence

of a powerful objedt always obliterates the prefent

fenfation of a weak objedt ;
and that the conftant ha-

bitual prefence of any one objedt, in the lame given

degree, produces no fenfation at all.

Thus we obferve, that the light of the fun extin-

guifhes the light of the liars

a

ltronger tafte covers a

weaker ; the found of a drum drowns an ordinary

human voice
; itching is banilhed by fmart and pain

;

a weak lcent, by one that is Arong ; cold, or a lefs

degree of warmth, by heat, or a greater degree of
warmth; and univerfally, our daily experience de-

monftrates to us, that every organ of fenfe, made
familiar to a given degree of its objedt, affords no
manner of fenfation of the objedt in the given degree.

Thus it fares with the warm blood, which lias

conftantly flowed through the whole minute fub-

ftance ofeverymufcleof voluntary motion in an animal

body, from the time of their formation, or unfold-

ing in the womb. And it is highly probable, that

the quickening of the child in a woman is no other

than the completion of that Hate, in which the blood

begins freely to flow through, and to afledt the in-

ftruments of voluntary motion 5 and till it becomes

familiar
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familiar to them, produces thofe frequent fhudders,
or general mufcular contractions in the whole frame
of the foetus, which for a fortnight or more are the
conftant figns, that it has now obtained an animal
life.

And here arifes an apparent difference, though it

will be found the greatefl uniformity, between the

mufcles of voluntary and thofe of involuntary motion ;

and namely the heart
; which being appointed to pro-

trude the vital fluids during the life of -an animal, has a
fhort alternate remiffion of its contracting caufej and
is thereby render’d capable of admitting a conftant

and neceffary fupply of labour and ftimulus together,

without any force, or contradiction, to the natural

order of the whole.

It follows undeniably from what has been faid,

that if we can prove, that a given mufcle of volun-

tary motion, does really feel an increafe of the fa-

miliar warmth of its contained blood, or an equiva-

lent, to rife and fall inftantly at the command of
the will, we fhall then duly account for the fub-

fequent motion. Or, more particularly, if we can

prove, that the will has a direCt power of heighten-

ing, increafing, and rendering more acute, the fenfe

of any nerve, diftributed to a given mufcle, the fame

familiar politive degree of warmth in the contained

blood will, to this more acute fenfe, appear to be

proportionably heightened and increafed, and the

mufcle (by lemma 2) will inftantly contraCl, and

continue in that flate during the aCtion of the will 5

allowing for a fmall feeblenefs, that will gradually

arife from the gradual exclufion of the contracting

caufe, and from the blunting of this more acute, and,

as it were, new fenfation ; which yet, as we fee, may
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be proportionably compenfated, by the will, for a

time, even to the deftruCtion of the nerve, the blood-

veflels, and indeed the whole organ, by a mortifica-

tion, which has been known to fucceed a long muf-

ctilar contraction.

Obfervations
,
proving ,

that the will hath a direct

power ofrendering ?nore acute thefenfations of the

nerves univerfully.

We know from daily experience, that the will

hath a power over all the organs of lenle, to heighten,

or render acute, and again to relax them, their pro-

per objects, in a reafonable degree, being fuppofed

prelent. And the fame experience teaches us, that

this power is greater or lei's, according to the more

or lels frequent ufe and exercil'e that is made of it.

For it is obvious to every one, that any found man is

able to feel, to tafte, to fmell, to hear, and to lee, more
accurately when he pleal'es. Audit is equally obvious

and certain, that any one of thefe five fenfe?, being

exercifed, with an uncommon degree of attention and

indudry, either from choice, or from neceffity, arrives

at an uncommon degree of accuracy, and perfection.

Indeed it is intirely from ufe and exercil'e, that a child

[learns to didinguilh at all between the feveral oojeCts

of a given fenfe, or, which are the fame, between the

feveral degrees, or modes, of its proper objc: .

All thefe particulars, being demondrab .rue of

every fenfe, that we can direCtiy examine, the in-

ference is very fair to the fingle fenfe
(
Lem . 2.) that

we cannot direCtiy examine and, in tru.h, the in-

duction in this cafe, is but one ftep below a complete

experimental demonftration.
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It appears therefore, that the will hath a dired

power of heightening, increaling, and rendering more
acute, the fenfe or feeling of a given nerve, difperfed

throughout the whole contrading fubilance of a
given mufcle, with all its gradations of accuracy and
perfection, by repeated ufe and exercife.

Solution
,
or anfwer to the problem.

It follows therefore, that, a mufcle being given.

In its natural date, in a living animal body, the

blood, which is prefent in every part of its contrad-

ing fubftance, and which, in effed, to the fenfe of

the given mufcle, (which is occafionally render’d

more acute) puts on an increafed heat, and again

lays it down at the command of the will, is the im-

mediate mechanical caufe, by which the mufcle

does inftantly contrad, and is again relaxed, at the

command of the will.

Therefore, a full folution is given to the queftioa

propofed : which was to be done.

Corollary i.

Hence it appears, that mufcular voluntary motion

is performed merely as a fenfation
(
a
), extremely

acute, and under the niceft management of the will

:

which explains its velocity in a great meafure.

R r Corol.

fa) Hartley Conjeftura de fenju^ fete.
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CoroL 2.

Hence it appears, that the Galenic diftinilion of

serves, into nerves of fenfation and nerves of motion,,

which greatly puzzles phyliology, has no real foun-

dation in an animal body.

A Jhort fchoUian .

The folution, that is given to the problem, may.

be affumed in a philofophical fynthefis, and the va-

rious appearances may thence be announced, as well

in natural as in morbid cafes ; which again may be

fubjeiled to a ftriit examination. Some trial has

been made of this, and a furprifing agreement found

:

but the detail muft be omitted. In the courfe of
r

this inquiry, every foreign difquifition is induftrioufly

avoided, and fuch at this time would be a further

queftion, Why blood, in a certain, or apparent,

degree of heat, contrails a mufcular fibre ?

The bufinefs of natural philofophy is, to obferve,

and to note down fails, that are conftantj and
fingling out thofe that are fimilar, to colleft their

proper univerfal, by a fair and regular induilion

;

and to acquiefce in this, till a new colleition of con-

ftant and fimilar fails affords an higher univerfal) and
leads nearer the firft caufe.

Oftober \6, 1751.

XLVIII.



[ 3*5 ]

XLVIII. An Account of the Eruption of
Mount Vefiivius, from its firfl Beginning

to the 2 %th of October 1751, in a Letter

from Mr. Richard Supple, communicated

by Mr. Benjamin Wilfon, F. R. S.

Read Dec. 1 9, N the 23d of September 1751, at
I751

" V_-A 11 in the morning, there was an
earthquake, which was felt more or lefs, as we were
nearer or farther off from the mountain. It laded

near 2 minutes very fenfibly in the city of Naples

;

but moft fo in that part, which lies neared the.

mountain. We make no doubt but it was at this

inftant, that the eruption of burning matter or lava

was made.

The mouth, from which this lava idiied, was dis-

covered on the 24th in the evening, as it run out,

and down into a deep valley between the canal of

and the tower of Launomiado. The
lava did not appear on the face of the valley, which
it had juft filled, till the 26th in the morning. Then
it took a ferpentine courfe through feveral antient

chanels, where the lava had run, and appeared on

the lands.

On the 27th in the morning, the lava having run

two miles from the mouth whence it iffued, it ad-

vanced with a breadth of 300 feet, and 30 deep,

and pretty flow.

From this frightful mafs of burning matter there

blue two principal dreams of lava, that have filled

two valleys, "which are near 200 feet deep. One of

R r 2 thofe
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fhole ftreams advances about 3 feet and a half in &

minute, and the other about 3.

The firft has advanced already one mile into the

plain, which has a defcent into that of Siena, be-

tween the tower of Launomiade and Seoflata, and

tnoves on with a dream of 100 feet broad, and about

6 feet deep. It has actually gone 4 miles from its

head or mouth. I approached within 10 feet of this

river of fire, and put a branch of a tree, juft cut off,

lb near it, as to be diftant about 3 inches, which it

inftantly burnt without any lmoke. I had my face

changed yellow with the fmoak or fteam that ift'ued

from the lava
5
and this fmoak was fo violent, a&

to take away my breath, and made me apprehen-

sive of lofing my life.

The other lava flows directly towards the village

of Launomiade, and is ftill advancing. All the in-

habitants have abandoned that village, fearing it may
ihare the fate with Herculaneum and Stabia. The
main ftream ruined in the night, between the 27th

and 28th, a tracft of half a mile. It has divided

itfelf into 1 1 branches, according to the fituation of

the land, and thefe again have united, and become
one ftream.

The lava feems to be much more charged with

metals and fire than any of the former ; and the

eruption appears to fend out 10 times more matter

than that in 1737 : but that was much more fright-

ful, from the continual thunder it made, and by
the burning matter that it threw to a prodigious

height
; and which afterwards run down to the foot

of the mountain, leaving behind it a ridge of fire,

which, during the night, had an eife<51: as furpriling

as terrible.

If
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If the firlt branch continues, it will crols the high
road from Naples to Salerno, and throw itfelf into

the river Sarno, and change its courfe, and may go
as far as Stabia, as it did in the reign of Titus Vef-
palian

; though this buried city is twelve miles from
the top of mount Vefuviug.

MarfeiUes, 7 Nov. 1751.

Richard Supple.

XLIX. An Account of the Eclipfe of the

Moon, which happened Nov. 21, 1751 ;

ohferved by Mr. James Short, jF. R. S. in

Surry-ftreet.

fcead Dec. \g,rjr‘AHE weather was exceedingly tem-
I75

*' peftuous, and the fky pretty much
overcaft with clouds, fo that the following times

cannot be depended upon to lefs than 2 minutes.

Penumbra very vifible at

Beginning of the eclipfe at

End of the eclipfe at

i | fl

7 ?8 o
8 60

11 60

The quantity of this eclipfe feemed about the mid-

dle to be larger than according to all the tables

;

but its quantity, tho’ the air was then exceedingly

clear, could not be meafured in the micrometer, be-

caufe of the high wind ; nor could the moon’s dia-

meter be meafured, for the fame reafon.

Tranht
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Tranfit of the moon over the meridian.
k • u

Preceding limb palled the meridian at 1 2 y 1

8

Subfequent limb paded the meridian at 12 7 yo

The fky was at this time exceedingly clear.

Mr. Pound obferved a fimilar eclipfe at Wan-
Head, juft two Sarotic periods before this, and has

defcribed it in the Philof. Tranf. N. 347, p. 402.
and makes the following remark, tc This eclipfe is

“ the more conliderable, as happening very near
<c the moon’s perigee, and therefore ufeful to verify
Cc her anomaly

; as alfo to limit the greatefl diameter
“ of the fhadow of the earth, and confequently the

parallax of the moon. This may be very properly
‘ £ compared with that of the 19th of October 1697,
c: whole middle was at y

b
41' p. m. at London, and

u the quantity the fame as now.”
Here follows a computation made from Dr. Hal-

ley’s tables by Mr. John Catlyn of Guy’s Hofpital.
t / n

Beginning at . .
'

. 8 18 44
Middle at . . . 9 41 yy
End at ; . .1156
But if an allowance is made for the errors in the

moon's motion, when fire was in fimilar circum-

fiances in the month of November 1733, the above

times of this eclipfe may be marked with the follow-

ing numbers.
k 1 1/

Beginning at . . ; . 8 14 o
Middle at . . . 9 37 30
End at ; . 11 o 30

I muft
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1 muft add to Mr. Pound’s remark above, that this •

eclipfe happened nearer to the moon’s perigee than
that, which he obferved in the year 1715, and
therefore more proper for verifying the moon’s ano-
maly, and limiting the greateft diameter of the fhadow
of the earth.

L. A Letter from the Reverend Father Au-
guftin Hallerilein, of the Society of Jefus,

Prefdent of the Aftronomical College at

Pekin in China, to Dr. Mortimer, Sec. R. S.

Tranjlatedfrom the Latin by Tho. Stack,

M. D. & F. R. S.

SIR, Pekin, Sept. 18, N.S. 1750.

Read Dec. OUR letter of Feb. y, 1746, we duly
I751

' received, and anfwered as well as the

fhortnefs of time allowed us would then permit. In

the year 1749, a volume of the TranJ'afiiom was
brought to us, for which we return'd thanks to yoiir.

illuftrious Society, and now repeat them in the moil

cordial manner. As far as our condition here, and

the iniquity of the times, will permit, we will never

be ungrateful for fo great a favour. What we had

then ready, and thought might not prove difagree-

able to the Royal Society, we fent directed to you,

Sir j viz. two Chinefe volumes, one of which contains

logarithmic tables, formerly tranflated into Chinefe

by fome of our Society ; and the other luni-folar ta-

bles ccnftru&ed from the numbers and mcafures of

4 the
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the illuflrious Newton, which we ufc at prefent in

our aftroriomical obfervatory (or tribunal as we call

it) for calculating ephemerides and eclipfes. In this

packet wx now fend our agronomical obfervations for

1 746 and 1 747 ;
and next year we will fend thofe of

1 74,8 and 1 749. And we are encouraged fo to do, by

the Royal Society’s and your great humanity ; as you

have been pleafed to think thofe for 1740 and 1741
not unworthy of a place in your Phil. Tranf. that

treafury of all forts of erudition.

From the year 1741 to 1746, we made but few

obfervations. For my predeceffor Father Ignatius

Kogler was then broken with age, and I was wholly

taken up with learning the Chinefe language and let-

ters. Yet pollibly even thefe few obfervations may
appear fome time or other, with a long feries of

others, which the aforefaid father made from 1718
to 174?, and fet down in loofe papers; which I

have brought into order, and wrote into one volume,

in the order of years and planets ;
and wifh I had

leifure to tranferibe that volume. However, botli

he and I went as far as we could. For, to fay it by
the bye, thofe bulky machines of our royal obferva-

tory here, tho’ magnificent, and of folid brafs, do not

come up to the accuracy of the prefent time. And.

the agronomical apparatus of our houfe, that we can

depend upon, almoft intirely confifts of a microme-
ter, a pendulum-clock, and a two-foot quadrant.

To which may be added a tranfit-inftrument, which
we have received a few days ago, by the courtefy of
Dr. Antonio Ribeyro Sanchez, a Portuguefe, and firft

phyfician to the court of RufTia : to which if a good
quadrant, fuch as are made now, were added, then

we might attempt greater things. For, let the obferva-

tions
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tions made with only a micrometer and pendulum
be ever fo accurate, they are rare, and cannot always
be made. In the mean time we will place the tranfit

inftrument, and ufe it as far as its ufe extends.
,

For
a quadrant we apply to the court of Lisbon

; be-
caufe we have it not in our power to purchafe one.

And indeed, the report of the wealth of the Jefuits

at Pekin is a mere fable.

We have not yet had the good fortune here at

Pekin to fee an accurate figure of the male musk
animal : the figure here inclofed is that of the female ;

and it is not this, but the male, that is faid to bear

the musk. This figure was drawn in our houfe by
Father Ignatius Sichelbarth, from a dead animal, as

it was brought to us. The Chinefe, who have feen

the male, fay, that it is not much unlike- this figure,

excepting that it has larger teeth, and fometimes tusks

like thole of a boar. On fome other occafion we will

take care to fend you its figure. In fine, the Chinefe

call both the male and female hiam chant fit ,
which

means the little odoriferous deer (damula odorifera).

We carefully keep the fyllabus of other things,
t

of

which you defired to be informed
;
and fhall ufe our

endeavours to fatisfy you on thefe heads, and any

other that may give you pleafure. As to geogra-

phical maps, and plans of cities, it would he very

difficult at prefent either to obtain or make any,

but thefe already publifhed in Europe, until a more

favourable air from this court breathes on us. Laft

year I and Father Felix de Rocha travelled into

North Tartary, beyond that valL wall, which fepa-

ratrfs (or at leaf leparated) the Chinefe from the

Tartars : where by the emperor’s order, we drew a

S f chorographical
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chorographical map of the country, into which this

our monarch makes an excurfion generally every

third year, in order to take the diverfion of hunting,

and keep his court and army in exercife ; purfuant

to a cuftom edablifhed by his grandfather, to pre-

vent the Tartars from growing enervated by idlenefs.

And yet they daily grow fo more and more
; and as

they are now more effeminate than the very Chinefe,

it is not without reafon that they are under great ap-

prehenfions.

I would fend you, gentlemen, a copy of this map,
if we had been allowed time enough to make it more
accurate. The work was indeed pleafing to the em-
peror, and upon our return he gave us a molt gra-

cious reception, and asked us many queflions con-

cerning that country. It is one degree in length,

and one in breadth, fituated between 41
0
30' and

42° 30'. Its wedern limit is in the fame meridian

with the city of Pekin, which the Chinefe take for

the fird meridian both in adronomy and geography.

The whole country is one continued chain of moun-
tains and valleys, without inhabitants, but full of
wild beads, as deer, boars, bears, tygers. The paf-

lages of the valleys are guarded by troops all around,

and no body is allowed to pafs thro’ them.

Chinefe vocabularies, which interpret the Chinefe

words in Latin, or any other European language,

are very fcarce, and for the mod part very defective.

Nor is there any one as yet brought to a fufficient

degree of perfe&ion, to delerve printing, or the ex-

pences attending it. Thofe which we ufe the fird

years after our arrival, were either left by our pre-

decedbrs, or written with our own hands with infinite

labour.
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labour. And even thefe are not of any great ufe

to us, except the firft two or three years, to read

and underftand fome eafy books of the Chridian doc-
trine compofed by our fathers. For, in order to

read the more difficult Chinefe books, and efpecially

their daffies, we make ufe of Chinefe vocabularies,

which explain their characters and hard words in

the Chinefe tongue, but in a plain and eafy manner,
much as the Latin dictionaries of Stephens, Nizo-
lius, <&c. If we could be informed, that fuch Chi-
nefe vocabularies would prove agreeable to you, gen-
lemen, we could eafily fend them.

As touching fpecimens of butterflies, infeCts, ffiells,

&c. Father Dincarville, a Frenchman, is the mod
knowing amongft us in thefe matters

;
and as he has

the care of fending fuch things to France, he under-

takes to fend you at the fame time fpecimens of
whatever he can procure : and indeed he fent fome
the lad year 1749.

I am the Royal Society’s in general, and in par-

ticular,

S I R,

Your mod obedient fervant,

Auguftin Hallerftein,

Sf 2 LI.
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LI. A Letter from Monf. le Cat, F. R. S. to

Dr. Mortimer, Seer. R. S. Lranfated

from the French, by Tho. Stack, M. D.

F. R. S.

SIR, Rouen, April 3, 175©, N. S.

Read Dec. 1 9>~¥”L/OOK. on it as a novelty in forgery, to

,?SI
‘ find, ill, hernias by rupture, having

never theleis a herniary fack ;
adly, hernias by dila-

tation, having two very dillindl facks. Wherefore I

judged that thefe obfervations deferved to be com-

municated to the Royal Society.

I.

A hernia by rupture
,
having neverthelefs aJack.

O n the 1 8th of February 17,50, in giving a private

CQiirfe of operations to my Englilh pupils, on the

body of one Lewis le Clerc, a lad of eighteen years

old, a weaver, of the parifh of St. Maclou, I difeo-

vered the hernia reprefen ted in the figure. The apo-

neurofis of the mu(cuius obliquits extemus AA ran

over the whole tumor BBC
,
and intirely cover’d it.

At the anterior and lateral internal part of this tumor

was the ring
CDE lengthened into the fhape of a per-

pendicular button-hole
j
which had nothing to clofe

it but a cellular lamina
, of which g, h

,
are jags, and

which covered all this bag, as being a continuation

of the cellular membrana adipoja. Through the above-

inention'd button-hole appeared the cellular coat,

with which the peritonaeum furniflics the fpermatic

velfels.





I
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veftels. The inteftine occupied the red of this bag
j

and at the bottom BE was contained the tefticle,

which confequently had never taken the way of the

ring to come out of the belly, as it ufually does

;

but having palled on one fide, it had gradually pulhed
out the aponeurojis of the mufculus obliquus externus

;

and the inteftine having follow’d it, and broke the

true lamina of the peritonaeum
,
they had in concert

formed this elongation. At leaft this is the moft
natural explanation that I can give of this Angu-
larity. That the tefticles are originally in the belly,

is a fad fufficiently known. I have difleded foetus’s,

in which I found them therein near the bladder.

It is pretty common to feel them in the rings in

children j
and I have found them there even in lads

of upwards of twenty years old.

II.

A hernia having two Jacks.

Continuing the above-mention’d courfe, on the yth

of March 1750, I found in the body of Nicolas

Janaux, a batchelor of 48 years of age, by trade a

cloth -worker of St. Owen de Longpaon, a rupture

with a double herniary fack, the firft of which was

formed by the expanfton of the aponeurofis of the

obliquus externus
,

as in the preceding obfervation,

excepting that this expanfton was only on the out-

ward fide, that the ring was in its ufual place, that

the bottom of the bag formed by this expanfton had

fome empty fpaces, where the expanfton was want-

ing. In a word, the bag was neither as complete,

nor as thick as that of the foregoing obfervation j
but

2 on
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on the other hand, there was a fecond bag, formed

as ufual by the true lamella of the peritonaeum.

m.
Anotherfort of duplicity of the herniaryfack.

Francis le Monnier, coachman, of the Rue St.

Laurent, about 65 years of age, had a rupture of

long {landing, of the llrangulation whereof I had

already cured him in 1748. Having taken off his

trufs, in order to get it mended, he was feized with

llrangulation the 19th of Feb. 1750. After apply-

ing all the remedies prefcribed in luch cafes without

fuccefs, I was obliged to perform the operation on

the 2 1 ft at eight in the evening. Having laid the

bag open in the ufual manner, which contain’d a

little watry humour in it, I was much furprifed at

difcovering within this bag a fecond bag, or pocket,

which could be nothing elle, but either a fecond

herniary bag, or an incomplete hernia ; that is to

fay, a portion only of one fide of an intefline

elongated, and come down thro’ the ring. The
number of confiderable blood-veffels on this pocket,

its thicknefs and fibrous texture feemed to evince

the latter. But firft., upon preffing this bag, all its

contents return’d into the abdomen
; fecondly, the

patient a{hired me, even at the inflant, that his rup-

ture had kept up fince its reduction in 1748 ;
and I

found this bag adhering, not only to the firft bag,

but alfo attached by old and ftrong adherences to the

teflicle and fpermatic veffels ; and it was impoflible

that this date fhould be the effedt of three days of

llrangulation. Flowever, as the patient might pofiibly

have
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have deceived me in his accounts and as it was dan-
gerous to open a bag which had too near a refem-
blance with the gut of an incomplete hernia, I came
to a refolution, which equally fuited the two fufi-

pedted cafes. I feparated the tefticle and fpermatic
veifels from this fack, and pufhed back this pocket,
or fecond bag, into the belly.

The patient having died on the 9th day after the

operation, we found, that the pocket which had
given us fo much uneafinefs, and which I had re-

duced into the belly, was really a herniary lack

formed by the true peritoneum ; and therefore that

the firft fack muft have been either an interior apo-

neurotic lamina of the abdominal mufcles, or the

cellular membrane thickened by the long duration of
the hernia and its ftrangulations. The confiderable

thicknefs of the true or fecond fack renders this no-
tion very probable. I fay that the firft fack muft
have been formed by an interior aponeurotic lamina

,

and not from an exterior one, like that of the firft

obfervation
; becaufe, in this operation, I had freed

the ring, in my ufual manner, above this firft fack,

and without opening it. Then I pafled the grooved

catheter over this fack, under the aponeurofis or pillar

of the mufculm obliquus extemus ; and therefore this

fack could not be a continuation of this external

aponeurofis,
but that of fome more inward lamina

or of the cellular membrane of the very peritoneum,,

feparated from the true lamina by the ferofities which

we found in it.

To this letter I will add two obfervations made
about the fitme time,

I,



f 328 ]

I.

A natural blind duCty
being a production of the true

lamina of the peritonaeum by the rings.

March f, 1750, in the dead body of Magdalen

Vauchel, wife of Thomas Fermant, 46 years old, I

found this dudt of the thicknefs of a goofe-quill, be-

a production of the true lamina of the peritoneum

ftretched out by the rings ; of which Swammerdam
and Nuck difpute the difcovery, and Blancard denies

the exiftence. What made me difcover this, was,

that its extremity was widen’d into the fliape of a

bubble as big as the top of a finger, and full of a

watery humour. This woman had never had a her-

nia, nor even the lead: tendency towards one.

II.

Strictures and carnofities in the urethra.

Nothing is more common at this day than to hear

people aflert, that ftriCtures and carnofities of the

urethra are mere chimera’s ; that the bodies of per-

fons, who were thought to have thefe ftriftures and

carnofities, had been open’d, and that none of thefe

had been found. I myfelf have made this obferva-

tion, and I inferred thence, that there were ure-

thra!s, in which a phlogofs
,
a fungous inflation gave

occafion to the deception, being taken for itriCtures

and carnofities : but if I had drawn this general in-

ference, that of all the urethra's
,
wherein thefe ftric-

tures and carnofities are thought to be found, not

one has any thing in them, I fhould have been de-

ceived, and would now make my recantation.

One
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One of my boarders preparing to perform the ope-
ration of cutting on the dead body of Michael Vaflal,

a batchelor, aged 45, the found could not pafs the
pupil forced, and made a falfe pafiage.

I open’d this canal, and found,

1 ft. That a fimple fmall ftile could not pafs into

the urethra, by pudiing it from the glans towards

the proftate ; but that it palled, by pufhing it from
the proftate towards the glans.

2dly. A little before the place, where the bulb be-

comes lefs thick, and begins to furround the urethra,

that is, about a large finger’s breadth from its begin-

ning, there was a ftridture intirely like that, which
Dr. Willis difcovered in the upper longitudinal finus of

the dura mater.

3dly. Some few lines lower down was a caruncle,

or a flefhy firm bump, of the fize of a pea ; and

below this bump, the urethra was extremely ftreight-

ened. <

4thly. The balls of this carnofity formed a kind of

valve, and there I found the falfe palfage, that went

into the fubftance of the bulb,

I have the honour to be,

S I R,

Your moll humble, and

moll obedient fervant,

Le Cat.
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LI I. An Account of the EjfeEls of Lightning

at Southmolton in Devoafhire, by Jofeph

Palmer, Efquire.

Read Jan. 9, N Thurfday the 6th day of June

\ / 1 75 1
,
about 3 o’clock in the af-

ternoon, (that day, and fome others before, having

been extremely hot and fultry, and the wind pretty

throng in the fouth-eaft) a flafh of lightning attended

with an uncommon thunder-clap, which imme-
diately followed or rather accompanied it, fell upon
the windows and walls of the church and fteeple of

South-Moulton in Devon, greatly damaging them.

The lightning feemed to divide itfelf into three

parts, one of which ftruck on the eaft angle of the

fouth-eaft buttrefs of the chancel near the ground,

and made a large opening in the fame : it likewife

very much rent and Shatter’d a large hone juft above

the aforefaid opening, as if done by the force of gun-
powder ; it fplit another large hone adjoining, and

ihivefd the wall near the foundation, in a very odd
manner.

Another part of the lightning took off a dice, about

3
inches thick, of a very large angular ftone on the

weft fide of the fame buttrefs, forced inwards a large

free-ftone window of the church, and greatly fhat-

ter’d it (tho’ it broke very little of the glafs) info-

much that it is thought it muft be taken down and
rebuilt : it then pafted crofs the church, and damaged
the north fide, enter’d a paflage before the vicar’s

houfe, which was in a direct line of its courfe, and
beat a ftone of the floor to pieces.

3 A pcrfon



[ ?3 X ]

A perfon {landing by the fouth window within the
church, at the time when the lightning happen’d,
felt a blow crofs his foot, as if it had been taken off

with an axj and others near him had ftrokes in dif-

ferent parts of their bodies, the fire-ball, as they
call’d it, paffing between them.

Befide this ball of fire, they obferved likewife an-
other ball, to appearance, which (after damaging

3 01*4 niore large flone window- frames, and making
breaches in divers places of thofe flone frames and
fouth wall) roll’d towards the well end of the church,

where it enter’d the belfry : it there broke a very

large flone of the floor near the weft door into feve-

ral pieces, and threw a great part of the flone from
its place, and flopp’d the church clock, which was
near it : from thence afcending the fteeple, it divided

the great iron rod or fpindle of about 50 feet long

(compofed of feveral joints fixed into fquare fockets,

and convey’d from the clock for turning the hand
of a dial, plac’d in the fouth front of the fteeple)

out of their refpedtive fockets, which were much
forced and rent : broke and twilled the iron wire of

the chimes and clock from the belfry to the bell-

chamber (being about eighty feet high) in a moft

extraordinary manner ;
fome of the wire being much

burnt, and in fundry places, melted into little grains.

It then enter’d the bell-chamber, threw a large bell

off the brafs it hung upon ; forced the faid brafs out

of the beam, broke off part of the gudgeon, and

fhatter’d the faid beam and frame of the bell : made
feveral breaches in the eaft and well, but moftly

fouth walls and quoins, fplit the arch of the fouth

window, which was over the faid bell, and drove

T t 2 out
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out fome large dones near it. It then puffed out of

the deeple about that place, and {truck oft part of

the arch on the outlide, together with a large piece

of the done window-frame adjoining
; then attended

about four feet higher (which was near the top of

the fteeple) and beat off a large piece of an old

carved Gothic done head, without injuring the leaden

pipe, which came out of its mouth.

Though many people happen’d to be in different

parts of the church, yet providentially no one re-

ceived any hurt.

The belfry was fo full of fmoke, attended with a

drong fulphureous fmell, that they, who went thi-

ther immediately after the accident, were almod fuf-

focated
;
and they apprehended, that fome part of the

church or deeple was on fire, and a watch was kept

all night in the church for fear of what might
happen.

N. B. The lime and done were in many places fo

far affe&ed with the lightning, as to be eafily

reduced into a powder, by the bare preffure of

the finger.

About the lame time of the day, two horned cat-

tie in a wood, near two miles fouth-wed of the town
of Moulton, were druek dead under a large oak, and

the tree itfelf appeared much fcorch’d.

And in another parifh, about the fame didance to

the lbuth-ead of Moulton, and likewife at the fame
time, three dieep which were lying together in a

field were likewife kill’d
;
the ground under them

having two holes made about 2 feet deep each, one

of them almod perpendicular, and the other at

about a foot didance, more oblique..

About



[ 333 ]
About 5 or 6 paces farther from the place where

the fheep were lying, towards the north-weft the
ground was much torn up as if plough’d, and an
oblique hole made of about three feet deep.
The breadths of the different holes were from fix

to three inches.

LIU. A Letter from Mr. James Dodfon to

Mr
. John Robertfon, F. R. S. concerning

an Improvement of the Bills of Mortality.

Read Tan. 1 6,

1752.

I January 13, 1752.

S there has lately been a fchemeA propofed for amending the form of

the bills of mortality of London, in a pamphlet
called Obfervatiojis on the paji growth and prefent

fiate of London, by Mr. Corbyn Morris, the ingeni-

ous author of which has enumerated many ex-

cellent purpofes, to which it may be applied, but

has omitted to mention that of giving a greater

degree of certainty to the calculations of the values

of annuities on lives ; a benefit too confiderable to

be pafl’ed by filently *, And as your knowlege of that

fubjedt will enable you to judge of what is fit to be

done, in order to obtain fo definable an advantage ; I

beg leave to- trouble you with my thoughts concern

ing a farther regulation of thofe bills, which, I pre-

fume, may be conducive thereto.

The prefent poffcflors of intailed eftates are, in

common law, juftly called tenants for life. Mar-
riage-
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riage-fettlements, generally, convey the reverfion of a

confiderable part of the bridegroom’s eftate to the

bride, for her natural life after his dcceafe
; to which

two things all the freehold eftates in thefe kingdoms
are liable : and if to thefe be added the great num-
ber of copyholds, determinable on lives

; the great

quantities of church, college, and other lands, leafed

on lives, and the eftates pouefted by ecclefiaftical

perfons of all degrees
;
we fhall find, that the values

of the poftefiions and reverfions, of much the greateft

part, of the real eftates in thefe kingdoms, will, one

way or other, depend on the value of lives. Like-

wile the incomes annexed to all places, civil and

military, all penfions, and molt charitable donations,

are annuities for life. The intereft or dividends of

many perfonalities in the flocks have been, by the

wills of their pofleflors, render’d of the fame kind
j

befides which, there are fome annuities on lives,

which have been granted by the government, and
have parliamentary fecurity for their payment

; and
others, that have been granted by parilhes, in con-

quence of adts of parliament made for that pur-

pofe.

After this fummary view of the extenfive property,

that is vefted in annuities on lives, it would be very

eafy to name a great variety of circumftances, in

which the computations of the values of one, two,

or more lives, will become necefiary to thofe per-

fons, who do not chufe to have their property de-

termined by cuftoms, which feem to have been efta-

blifhed merely for want of good methods of calcu-

culation. But I know to whom I am addrefiing,

and
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and {hall therefore forbear to exemplify on a fubjedt,

with which you are fo well acquainted.

The advantages attending the determination of
thofe things, by calculation, rather than by cuftom,
being therefore confidered as evident, it may feem
ftrange, that, notwithstanding many of thefe tenures

have lubfifled from the very origin of private pro-

perty in thefe kingdoms, yet we do not meet with fo

much as an attempt towards computing their values,

till that of the late juffly celebrated Dr. Halley, by
the affiftance of the bills of mortality of Breflaw in

Silefia, which was foon followed by Mr. De Moivre’s

truly admirable hypothecs, that the decrements of

life may be efteemed nearly equal, after a certain

age.

It has been the opinion of fome authors, that,

fince his hypothecs was originally derived from the

Breflaw obfervations, it cannot be near fo well ad-

apted to the inhabitants of thefe kingdoms, as what
has been derived from the bills of mortality of Lon-
don. But this argument doth not, as I conceive,,

appear to be conclufive ; firft,

Becaufe thofe bills, as hitherto kept, are not well

adapted to anfwer this purpofe.

Secondly, Becaufe the manner, in which the in-

habitants of London, and thofe of moft of the coun-

try towns and villages, live, their occupations, diet*

and diverfions, nay the very air they breathe, are as

different, as thofe of London, and Breflaw, can pof-

fibly be ; and, confequently, fo muff the times of

their diiTolution. All which has been, with a great

deal of clearnefs, evinced by the gentleman above

quoted.

Thirdly,
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Thirdly, becaufe thofe perfons, who fuppofe, that

Mr. De Moivre’s hypothecs has its foundation, pecu-

liarly, in the Breflaw obfervations, are greatly mif-

taken : for, having lately been endeavouring to dif-

cover fome farther helps to the fpeedv valuation of

lives, I have found, that, on the contrary, if the

London obfervations had been then in Mr. De
Moivre’s hands, he might, as juftly, have derived

his hypothefis therefrom; which will appear from

his own words, in the preface to his treadle of An-
nuities on Lives, compared with the London ob-

fervations.
£c Two or three years after the publication of the

u
firfi: edition of my Doftrine of Chances (fays that

u excellent mathematician) I took the fubjed into

“ confideration ; and confulting Dr. Halley’s table of
tc obfervations, I found, that the decrements of life,

“ for confiderable intervals of time, were in arithmetic
<c progrefiion : for infiance, out of 6\,6 perfons of 12
u years of age, there remain 640, after one year

:

“ 634, after two years ; 628, 622, 6 16, 610, 604,
“ f5>8, 592, y8 6, after 3, 4, 5, 6, 7, 8, 9, 10
£

‘ years refpedively ; the common difference of thofe

“ numbers being 6. Examining afterwards other
tc cafes, I found, that the decrements of life, for
a feveral years, were ftill in arithmetic progrefiion,
tc which may be obferved from the age of 5-4 to the
u age of 71, where the difference, for 17 years to-
tc gether, is conftantly 10. After having tho-
• £ roughly examined the tables of obfervations, and
“ difcover’d that property of the decrements of life,

tc I was inclined to compofe a table of the values of
“ annuities on lives, by keeping clofe to the tables
u of obfervation; which would have been done

with
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<e with eafe, by taking, in the whole extent of life,
(c

feveral intervals, whether equal or unequal. How-
tc

ever, before I undertook the talk, I tried what
“ would be the refult of fuppofing thofe decre-
“ ments uniform from the age of twelve j being
<c

fatisfied, that the exceffes on one fide would be
u nearly compenfated by the defeats on tlie other :

<c then, comparing my calculation, with that of Dr.
a Halley, I found the conclufion fo very different,
u that I thought it fuperfluous to join together feveral
<c

different rules, in order to compofe a fingle one/’

Now the fame thing, which Mr. De Moivre
mentions above, happens in the table of the London
obfervations

;
viz. out of yio perfons, of 12 years of

age, there remain 504, after one year; 498, after

two years
; 402, 486, 480, 474, 468, 462, after

3, 4, 5, 6, 7, and 8 years refpedtively ; the com-
mon difference being 6 ; and the like happens in

other inftances, to be met with in the London ob-

fervations, as published by different authors. Add
to this, that, having calculated the value of an an-

nuity on a life of 10 years of age, by both tables, and

alfo by the hypothecs, I find it to turn out thus,

Years Parchafc.

By the Breflaw tables of obfervations 1 7,7 237
By fuppofing the decrements of lifeequal 16,88 14
By the London tables of obfervations 16,3907

From which there fieems to be fome reafon to con-

clude, that the hypothecs (as it gives an anfwer lefg

than the Breflaw, and greater than the London ob-

fervations) may be the beft method of the three;

And it is farther remarkable, that the refult, by th«

U 11 - hypothetic,
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that by the Breflaw obfervations.

However, if the argument for ufing the London
obfervations has any force at all, the' computation of

the value of each perfon s life muft be made from

obfervations, drawn from the bills of moitality, kept

at the pkee of his or her reiidence : and therefore it

is, that I at prefent trouble yon, in order to contri-

bute, as much as 1 can, to there being a fufficient

number of good bills of mortality.

There feems to be an objection, both to the hypo-

thefis, and to the obfervations
;

for it is well known,
that the fair fex (efpccially at two periods of their

life) are obnoxious to fatal diforders, not incident to

the other fex, nor diftinguifhed in the prefent bills

of mortality
;
and, confequently, neither the tables

of obfervations, nor the hypothecs (which is derived

from them) will render the calculations of the values

of lives fufficiently certain
j
unlefs there be a peri-

odical diftinCtion of fexes in thofe bills : as it would
probably appear, if fuch a diftinCtion had been in-

troduced, that there is a wide difference between

the values of a male and female life of the fame as:e.

But there will be a great inconvenience, in reject-

ing the hypothecs, which none of thefe gentlemen

have remedied ; I mean the prolix and laborious

computation hitherto directed for the finding the

values of lives from tables of obfervations : whereas,

by the hypothelis (as its author juftly obferves) more
can be concluded in a quarter of an hour, than can
be performed in a quarter of a year, by any method,
which the others have demonftrated. Whence it

may be prefumed, that the hypothelis will continue

2 tO
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to be ufed, until better methods are fubflituted in the

place of thofe .derived from it.

When the bills of mortality, digefted into a proper
form, jfliall have been kept a convenient time in every
city or confiderable town, and alfo in every hundred,
or other proper divifion, of the country (and this I

fhould be glad to fee done) then, and not till then,

the hypothecs may be tried by the faCts, that will

appear from the bills, and be confirmed or rejected

accordingly.

Indeed (for my own part) I am almofl perfuaded,

from what has been above remarked, that the hv-

pothefis will, in general, appear to be the nearer the

truth, the more thofe bills of mortality fhall be in

number, and the correcter they are kept. I fhall

proceed, therefore, to mention thofe alterations,

which, I think, may be of advantage, in the form
of the bills of mortality, in every part of thefe king--

doms, over and above thofe mentioned by Mr.
Morris, in the before-quoted pamphlet.

i. That there be a diftinCtion made, upon the

face of the bills of mortality, between the perfons-

who were born in the place where fuch bills weres
kept, and thofe that were not. This will be ef-

fected with a very little trouble, if the fearchers of

each parifh be inflrudted to alk the queftion of the

friends of the deceafed, and annex the anfwer to

their report. This precaution will facilitate many of the

good purpofes propofed by Mr. Morris 5
and, in parti-

cular, with regard to the fixing the values of lives,

it will enable the perfons, who fhall apply the bills

to calculation, to draw their conclufions only from

the lives, that were both begun, and ended, in or

U u 2 near
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near the fame place ; the want of the poflibility of

doing which is the principal objection to the Lon-
don bills, as hitherto kept.

2. That there be a diftindtion, with regard both

to age and difeafe, made upon the face of the bills,

between the fexes
j
and that one cafe be added to

the lift of difeafes
;
viz. complaints peculiarly in-

cident to the female fex. This Will not only folve

the difficulty above ftarted, but alfo anfwer many
purpofes in political arithmetic, as well as to the fa-

gacious phyfician.

3. That a farther divifion be made in time
j for

whereas Mr. Morris’s fcheme exhibits no age be-

tween 40 and 50, I would propofe, that the num-
bers dying between 40 and 45% and between 45 and

50, fhould be particularized in the bills
;
the defign

of this being to fix the periods, that are fatal to the

fair fex, with more certainty.

Thefe alterations, together with thofe propofed by

Mr. Morris, being made, the yearly bill of mortality,

for London, will appear as in the fpecimen annexed.

Now, Sir, if you jfhall, upon confidering what I

have offered, be of opinion, that the above regula-

tions are worthy notice, your approbation will be a

fufficient juftification of my defire, that they may be

made more public, in fuch manner as you fhall think

fit. I am, Sir,

Your moft humble fervant,

James Dodfon.

A General
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Abortive.

Males
l

1

Female
1

1

Ague.
Males

l

————————
Female —

1

Apoplexy, Palfy, Cramp, and fuddenly.
Males —

1

Female ——
Ailbma and Phthific.

Males

Female
1

Chin-cough, Whooping-cough, and Worms.
Males

.

Females
1

— —
Child- bed, Mifcarriages, and Feminine Diforders.

Females — — —
Colick, Gripes, Twilling of the Bowels, Flux, Vomit- Males
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ing, Loofenefs, Bloody- Flux, and Bleeding. Female* 1 Of the Natives of London have died of the
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1661 to 1670
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1
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Rickets, and Infantine Diforders in the Head, Liver,
Males
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1
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Males — _
female*

1

1

Total Number of Births

Of u/KIrL 5 Males — Total Ntimbe r of Wedd INGS

r
To tal Nurnber of Burials

1 Females —
Sickntrd of the Small- Pox

| I rToc u la ,cd

Of which
[
Females —-» —

•
Foundlings received —
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LIV. A Letterfrom Monfeur Le Cat, M. D.
firft Surgeon at the Hotel Dieu at Rouen,
Royal Profejfor and Demonftrator of Ana-
tomy and Surgery

,
Member of the Royal

Academy of Surgery at Paris, and of the

Academies of Sciences at Paris, London,
Madrid, and Rouen, to Dr. Mortimer,
Secretary of the Royal Society, concerning

the DiJfeSlionofa Rupture . Tranjlatedfrom
the French by Tho. Stack, M. D. F.R . S.

S I R,
Read Jan. 23,

1752.

Rouen, June 1, 1750. N.S.

I
T is now about eleven years fince I had
the honour of fending you an account

of an incomplete hernia, the fixangulated part of
which mortified, and by nature’s refources alone

fuppurated, threw off the gangrened parts, and was
converted into a fiftula : thro’ which fiftula, in pro-

cefs of time, the two ends of the gut, that were near

the ftrangulation, paffed, and fell into the groin,

turning infide out, fo that the villous coat was on
the outfide 3 which gave me an opportunity of

making experiments on the effedt of purgatives. This

obfervation, which I barely mention here, is printed

in Phil. Tranf. N. 4,60, p. 716.

When I fent. you thofe remarks, fir, on the fingular

hernia of Catherine Guillematre, I had already made
fome fruitlefs attempts to cure her, but had not then

loft all hopes of fuccefs. I imagined, that a long

uf#
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ufe of emollient cataplafms might reftore fupplenefs

to the inteftine B (Fig. 2. Plate IV. N° 460. and the

figure hereto annexed) which' conftantly kept out of

the belly, and was turned infide out, becaule it was

the portion continuous to the catcum, colon, 7-ectum
,

and anus
,
which could be of no ufe, but much in-

commoded the patient by this extraordinary fituation.

But all my trials were of no avail, altho’ they were

carried fo far, as to render this gut quite bloody : its

long expofure to the air made it become too thick

and hard ; and at the fame time fo robuft or infenfi-

ble, that all thefe vigorous applications made no bad

impreflion on the reft of the animal oeconomy. In fine,

Catherine Guillematre quitted our-hofpital without

any other benefit but that of having afforded us an

opportunity of inftruCting ourfelves.

From that time I had no news of this woman till

the 6th of May of this year 1750 ; when I was in-

formed, that her body actually lay in our dead ward,

and that the died in our hofpital of old age and a

broken conftitution, as much as of any difeafe.

I was extremely curious to embrace this oppor-
tunity of having ocular demonftration of the probable

conjecture, which I had made in this woman's life-

time, and a confirmation of my having folved the

aenigma, arifing from this fingular hernia.

The annexed figure, which I drew from nature,

reprefents the ftate of the parts, fomewhat lefs than

he natural fize. In order perfectly to underftand

what follows, it will be neceffary to have Plate IV.

of N° 460, before the eye, together with this

drawing.

Explanation
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Explanation of the Figures.

A, The herniary fiftula, which does not appear in
the figures of N° 460 j becaufe the iffue of the
two portions of the gut, forced into this place the
bottom (or back part) of the gut

j which unites
thefe two portions 5 that is, the part of the bore
of the gut oppofite to that which was mortified,

and fell off in an efchar, by the firangulation and
fuppuration of this incomplete hernia.

' Bt Part of the ileum fituated between the ftrangula-

lation and the anus, and confequently continuous, to

the c£cum
3

colon
,

rectum
, and therefore ufelefs

:

it is alfo the fame, that is marked B in Fig. 2.

Plate IV. N° 460, which I fa id always continued

out, and on which I had made fo many unfuc-

celsful trials, in order to reduce it.

by Is the continuation of this ufelefs portion of the

ileum
,
which at one end is immediately continu-

ous to the caecum d, and at the other thrufts itfelf

into the thick portion B, at the extremity B of

which it turns up, the villous coat outward. This

portion b is, as may be obferved, become very

flender, both by its want of acfiion, and by its fix-

ation within the other portion B.

(7, The other portion of the ileum
,

fituated between

the firangulation and the ftomach, marked A
,

460, a&ually returned into the belly but

moving out and in alternately, and performing

the office of an anus,
while the patient was alive.

f3
The part of inteftine, which (after the mortifica-

tion) remained common to both portions B, C> the

edges
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edges/, g, of which are cicatriled to the edges of

the herniary fiftula. This drawing affords an ocu-

lar demonftration of the folidity of the conjectures

made in the obfervation N. 460.

d, The ccecum ,
and its vermicular appendix.

A portion of the colon

,

filled with fomewhat like

faces, but which had no other fmell than what is

natural to the inteftines, without the leaft mixture

of a ftercorarious ftench. This fubftance was of

the colour of wdiite refin, and of a fat vifcid con -

lifter.ce : and it feemed to be formed of lymph, and

the inteftinal juices thickened by heat.

F, A portion of the colon, which was empty, and

its cavity was about three lines in diameter.

G
,
The continuation of the ileum.

I have the honour to be, fir, with the higheft

cftcem,

Your moft humble, and

moft obedient fervant.

Le Cat.

LY.
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LV. An Account ofDr. Bohadfch’j Treatife
,

communicated to the Royal Society, inti-

tided
,

DifTertatio philofophico-medica de
utilitate eledlrifationis in curandis morbis,

;
printed at Prague 1751 : extracted and
tranfated from the Latin hy Mr . Wm.
Watfon, K R. S.

Read Jan. ^ 3 ,rTHI HE treatife, of which I now offer

1 an extract to the Royal Society, was
fent hither from my friend and correfpondent Pro-

feffor Bofe at Wittemberg, who is always defirous of
teftifying his zeal and attachment to the Royal So-

ciety, by communicating to us whatever he imagines

worthy our notice. The author of this treatife. Dr.

Bohadfch, is a Bohemian, a very learned and inge-

nious gentleman, who, while he was in England

about two years fince, was frequently at our meetings,

and was very converfant with, and much efteemed

by, many of our body, from whom he received

very great civilities. He was more particularly taken

notice of by his Grace the late Duke of Richmond,

whofe lofs we yet lament : His Grace did me the

honour to recommend him to me, as a gentleman

not lefs remarkable for his great knowledge in various

kinds of literature, than for his exemplary modefty :

and it is with great pleafure that I lay before you

what comes from the hands of one, for whom I have

fo great an efteem.

X x This



C 3+6 ]
Tliis treatife, from its title, promifes only an ac-

count of the advantages of eledritation in medicine :

but this is not the whole of which it treats ;
it exhi-

bits alio a feries of obfervations of the effeds of elec-

tricity upon both folid and fluid bodies, upon animals

in a ftate of health, as well as upon thofe diftemper’d.

Of each of thefe I propofe to lay before you fome
account in the courfe of this extrad.

Our author firfl takes notice, that eledricity, being

continued for fome hours, leflens the weight of the

body eledrified. He exemplifies this firfl: on fluid

bodies
; two equal portions of which, before elec-

trizing, he accurately weighs ; and then the difference

between thefe two portions, one of which has been

eledrifed between four and five hours, and the other,

though in the fame room, not eledrifed at all, is at-

tributed to the operation of the eledric effluvia. His
globes, I obi'erve, are rubbed by the hands of an

afliffant.

Four ounces of river water expofed in a glafs vef-

fel of four inches diameter were eledrifed five hours,

and loft in their weight eight grains.

Four ounces of river water, in the fame kind of

glaflj but not eledrifed, loft in the fame time only

three grains. The difference then to be attributed

to the eledricity was five grains. The like quanti-

ties of the fluids hereafter mentioned were expofed,

as the water was, and the effeds were as follow.

Oil of olives, by eledrifing, loft

Grains

. o
Vinegar ....

• .!>
Water impregnated with nitre • hj-

New milk . . iv.

Urine
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Urine

Spirit of turpentine

Spirit of wine
Volatile fpirit of fal ammoniac

Four ounces of .rain-water were expbfed in a tin

veiTel of four inches in diameter, and eledtrifed as be-
fore, and the lofs was ten grains.

A like quantity of the fame water under the fame
circumftances, eledtriftng excepted, loft only three

grains. In this inftance, the effedt to be attributed

to the eledhifing was feven grains.

He then put to the trial, in a tin veflel inftead of
a glafs one, the feveral liquors before-mentioned ;

and except the oil of olives, the water impregnated
with nitre, and the milk, the reft loft by eledtriftng

a few grains more of their weight.

He afterwards expofed three ounces and a half of
river water in a glafs veflel, whofe diameter was but

an inch, and this loft by a like eledtrifation only

two grains. The fame quantity of water, under the

fame circumftances, eledtrifing excepted, loft in the

fame time nothing of its weight: fo that, in this

inftance, the effedt to be attributed to the eledtricity

was two grains. The various liquors before-mention’d

were likewife eledtrifed in a veflel of the like capacity

as that containing the laft water, and they loft much
lefs by the operation, than when they were expofed

under a larger furface. All thefe liquors, eledtrifed

for the fpace of ten hours, as well in veflels of tin,

as of glafs well flopped, loft nothing of their weight.

From hence our author concludes, I. That eledricity

X x 2 augments

Grains

vij.

* vi>
viij.

» xi.
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augments the natural evaporation of liquors, unlefs

thofe of a vifeous kina, as oil of olives, which from

their tenacity lofe nothing of their weight. 2. That
electricity increafes the evaporation of liquors in pro-

portion as they are more or Ids volatile : for volatile

fpirit of fal ammoniac fuffered a greater evaporation,

than either fpirit of wine or fpirit of turpentine.

Thefe laft loft more than water, and even this loft

more than the folution of nitre and the vinegar, as

we fee by the experiments. 3. That electricity ope-

rates moft in thofe veftels, which are moft permeable

to its effluvia, viz. in veftels of metal more than

thofe of glafs. f. That the effects of eledtrifing are

not obferved in veftels clofely flopped.

He afterwards put to the trial feveral fubftances-

of a more folid form. A pear weighing four ounces

and a half, eleCtrifed five hours, loft of its weight

6 grains. A pear of the fame kind, not eleChifed,

loft nothing : fo that the difference arifing from elec-

trification was 6 grains. He then fubjefted other

fubftances to this trial, and the effects, were as fol-

low.

Grains.

A piece of dry oak loft . . . o
A bunch of keys . . . . o
Two -new- laid eggs . , . ij

A piece of new crum of bread . . iij

— raw beef .
*

. . . iij

— — fait beef . . . iv

* fj'onge lightly moiften’d . . vi

A bunch of grapes . . . vij

From



[ 349 ]

From thefe experiments our author obferves, that

the electricity diminifhes the weight of folid bodies,

if thefe are impregnated with humours liable to eva-

porate : for the dry wood, metals, and other bodies,

which feem to have no fluids, lofe nothing of their

weight; and therefore it is only upon the fluids in

them that the electricity operates.

Our author then exhibits fome experiments made
by perfons of credit, in order to difcover, whether or

no electricity would accelerate the growth of plants

;

and from feveral trials found that it did. There then

follows a feries of experiments, which prove, that

eledtricity augments the tranfpiration of animals.

Thefe experiments were made upon puppies, pigeons,

yellowhammers, and chaffinches
;
and the effcCts of

thofe eleCtrifed, compared with thofe of the fame
kind, which were not, evince, that electricity does

increafe the tranfpiration of animals. Cur author

« here has annexed feveral curious tables, comparing

the lofs of weight of the animals, while eledtrifing,

to what they lofe in the fame time without eledtrifing.

Whoever therefore is defirous of penning them, muff
confuit the work itfelf.

Dr. Bohadfch proceeds to give us a theory of thofe

diftempers, in which eledtricity feems to have the

greateft effeCts. He confines himfelf however more
particularly to the hemiplegia of which diftemper

he gives us the hiftory, correfponding with what we
find in the heft medical writers. He likewife gives

us the ufual method of cure, and fhews, that the

attempts of relieving this malady by eledtric ty,

nearly Iq .are intentionally with the remedies molt

celebrated in practice. That the electrical fjparks
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and commotion produce the fame effedt, though in a

more powerful manner, as warm fulphureous baths,

frictions, finapifms, flinging with nettles, &c. gene-

rally made ufe of in the cure of this diftemper. This

reafoning does very well in theory ; but I fhould

have been glad to have feen it juftified by practice,

and his own obfervations. But inftead of thefe, our

author contents himfelf with giving us over again the

lying ftories of Pivati : to which he has added the

four cafes publifhed fome time fince, and tranfmitted

to the Royal Society, as well as to myfelf, by Pro-

feffor Sauvages, of Montpellier. Thefe cafes indeed

do credit to electricity, but we want more of them.

Our author Anifhes this differtation, by deducing

feveral conclufions from what he has premifed, and

thefe are as follow.

I. That electricity may he advantageoufly applied to

medicinal purpofes.

II. That it augments the natural tranfpiration of

animals.

III. That this acceleration of tranfpiration in men
is through the exhaling capillary veffels, and not

through the fubcutaneous glands.

IV. That the nervous fluid may be called the elec-

trical fluid.

V. That the nerves fubfervient to fenfation are not

different from thofe fubfervient to motion.

VI. That the immediate caufe of the hemiplegia is

the immeability of the nervous fluid through the

nerves.

VII. That of all other diftempers the hemiplegia feems

xnoft properly the object of electricity.

3
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VIII. That it may be of ufe alfo in intermitting

fevers.

IX. That a palfy in the left fide of the body is owing
to the right fide of the brain, and vice verfa,

X. That anger, the parent of numerous evils, k
fometimes ufeful to paralytics.

XI. That as long as the paralytic limbs are rigid, it

it is an argument, that the burfal ligaments of the

joints, and the fheaths of the tendons, are deficient

in the fluid, adapted by nature for their lubri-

cation.

XII. That every fpecies of palfy does not arife from
the nerves being either obflructed, or comprefled.

In concluding this account, I cannot help obferv-

ing, that, contrary to his ufual modefty, our author

has been guilty of a flight plagiarifm in this work ;

as, without quoting his author, he has tranflated from

the French into Latin the tables above-mention’d, as

well as his experiments, proving that electricity for-

wards vegetation, from our worthy brother the Abbe
Nollet’s treatife, intitled, Recbercbes fur les caufes

particulteres des phenomenons electriques. See Nollet

pag. 358 to 380. Dr. Bohadfch has only alter’d

the date 1747 to 1750. But it is to be remem-

ber’d, that thefe accounts were calculated for the

meridian of Prague, and not for thofe of London

and Paris.

IN r.
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LVI. An Account oj an horizontal Top, in-

vented by Mr. Serfon, by Mr. James
Short, F. R. S.

Read Feb. 6,
r~T~^HE horizontal top, the invention of

J[ Mr. Serfon, who was unfortunately

loft in his Majefly's fhip the Victory, is pretty well

known. This ingenious perfon found, that, when
this top is fet a-going in the proper way, its upper

fide, which is polifhed, about two minutes after it

was fet up, moved in fuch a manner, as to give a

true horizontal plane j and that this plane was not

at all difturbed by any motion or inclination you
give the box, in which it is placed, and therefore

might be proper to be ufed aboard a fliip j by which
means feamen might be enabled to take the altitude

of the fun or bars, in order to find their latitude,

even tho’ they cannot fee the horizon in thick hazy
weather.

Some gentlemen of my acquaintance were of opi-

nion, that the air had fome fhare of the caufe of

this horizontally. I therefore applied to Mr. Smeato^
who has the befl air-pump I ever faw, all of his own
invention and conftruction. The pump being at

this time in the houfe of Mr. William Watfon, who
had defired the ufe of it for fome electrical experi-

ments, we went thither ; and having fet the top

a-going, we put a receiver over it, and immediately

exhausted the air.

By repeated trials it had been found, that the top,

when fet a-going in the open air, played or fpun

during
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during the fpace of 35 minutes of time, from the
inftant of its being fet up till it had loft the circular

motion : but we found, that in the exhaufted receiver

it played or fpun during the fpace of two hours 16
minutes *

;
and therefore, that the air has no fhare

at all of the caufe of its horizontality, and that the
air is a great impediment to its motion.

London, Feb. 6,

1752. Ja. Short.

LVII. Obfervations ?nade in going up the Pic

of Teneriffe, by 2)r. Thomas Heberden,

and communicated hy William Heberden,

M. D. R R. S.

Read Feb. 6,

1752. AT two of the clock in the after-

noon we fet out from the villa or

town of Orotava, about 6 leagues diftant from the

Pic of Teneriffe. The weather was cloudy
; and

before we had traveil’d quite a league, we found

ourfelves furrounded by a very thick mift or fog,

which lafted about a league : all which time we tra-

veled among gardens and woods of pine-trees, after

which we came to an open country ; the foil very dry j

here and there a ftngle pine-tree, and fome few Spaniih

broom -piants ; fome loofe large ftones, of the bignefs

of a butt ; others, which teem’d to have been burned,

and are fuppofed to be caft out from the vulcano of

the Pic. The iky very clear, and the thick miff, which

we had pafled thro’, now feern'd a fea of afti-colour’d

Y y clouds

* Preferving a perfcft horizontality fqr the fpace of 4 of an hour.
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clouds below us. Having travelFd two leagues on

this foil, wo arrived at eight o’ clock in the evening

at the Falda del Pico, or foot of the Pic. Here we
were obliged to leave our horfes

; the road, by rea-

fon of its fteepnefs and loofe fandy foil, being impaf-

fable to them. At half a league’s diftance we baited

under fome large rocks, called La Eftancia de los In-

glefes, or the Englifh baiting -place, befng firft ufed

as fuch by fome of our countrymen in afcending the

• Pic. Here we tarried all night, making fires to tem-

per the air, which we found very cold. When the

morning drew near, we proceeded on our journey,

afcending for a quarter of a league the fame foil (but

more fte-ep and loofe) till we arrived at fome large

rocks of mal-payfes (or ftone burnt by a vulcano);

amongft which, as the ground was more firm, we
walk’d with lefs trouble, or rather climbed, being

frequently obliged to make ufe of our hands to help

us forward.

Having gone about a quarter of a league in this

manner, we arrived at the famous cave of Teyde. It

is furrounded on all fides (or rather buried) with

large mal-payfes, or vulcanian rocks, between which

you difcover the entrance about fix feet high, and

four feet wide. The cave feems to be about fifteen

feet wide at the entrance j the extremity we could

not difcover. From its entrance to the furface of the

water, which covers the bottom, feems to be about

twelve or fourteen feet. The top and fides of the

cave are of fmooth ftone. The bottom is cover’d

with ice or fnow ; above which is a body of water

about half a yard deep. This cave is the grand re-

fervoir of fnow of the ifland, whence they are fup-
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plied, when their common refervoirs, which they
prepare for cooling their liquors, fail them.

At fomewhat more than a quarter of a league’s

diftance from the cave, we came to a plain of fand

;

from the middle of which arifes a yellowifh pyramid
of fand or cinders, which the inhabitants call La
PericoJ'a

,
and we The Sugar-loaf ; around the balls

whereof perfpire vapours inceffantly. The Sugar-

loaf is about an eighth part of a league to the top,

which is very difficult of afeent, occafioned by the

loofe foil, and fteepnefs of the road. About eight

o’ clock in the morning we gained the fummit or

caldera. It is about twelve or fifteen feet deep : the

fides, Hoping down to the bottom, form a concavity,

or crater
,
refembling a truncated cone, with its bafe

uppermoft. The crater feems nearly circular ; its

diameter about forty fathom. The ground is very

hot ; and from near twenty fpiracula
,

as from fo

many chimneys, you perceive a fmoke or vapour of

a ftrong fulphureous fmell. The whole foil feems

mix’d or powder’d with brimftone, which forms a

beautiful colour’d furface.

There is one of the rocks, which forms a fort of

vault or nich ; againft which the vapour condenfing

produces what the inhabitants call Azufre de Gota,

or Drop-Brimftone. The nich, againft which the

vapour is condens’d, is of a greeniffi colour, fpark-

ling with yellow like gold. The fame colour you

perceive on almoft all the Hones thereabout. A fmall

part of the Sugar-loaf is white like lime *, and another

leffer part there is, whofe internal fubftance feems a

fort of red clay, and whofe fuperficies is cover’d with

a fait.

Y y 2 In
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Tn the middle of one of the rocks was a hole,

about two fingers breadth in diameter, whence pro-

ceeded a noile like a great body of liquor boiling

"very ftrongly ;
and one of the company applying his

hand to thz Jpiraculum at about a quarter of a yard

diftance, was burnt for his curiofity.

This Sugar-loaf is cover'd with fnow the greateft

part of the year. The fnow was lying on it from
October 1742 to June 1743.
The different accounts of various authors concern-

ing the height of this famous Pic would have in-

cited one lefs inquifitive than I am to fatisfy his cu-

riofity, by examining the real altitude thereof : for

which end, between three and four o’ clock in the

afternoon of a very ferene day, when not a cloud ap-

peared, either on the fummit, or in the whole atmo-

sphere, (to prevent any accidental refraction) having

pitched on a plain along the fea-fide for my horizon-

tal ffand, and meafuring trigonometrically a bafe fuf-

ficiently correfponding to the angles with the greateff

accuracy, I obferved the height to be 2566 fathoms.

Two fubfequent obfervations by myfelf, as well

as two antecedent ones fome years before by John
Croffe Elq; the Britifh conful, ferved only to confirm

my opinion of the juftnefs of this obfervation.

Tho’ the body of the mountain is cover’d with

clouds, the Pic is generally feen above them quite

clear ; tho’ fometimes the contrary happens*; the

whole body of the mountain without a cloud, and
only the fummit of the Pic cover’d with a thick

white cloud, as with a cap. This is often obferved

in the fineft weather ; and the Spaniards, on this

©ccafion, fay, El Pico tienc J'u fombrerillo puejle ;
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(/. e,) ‘ The Pic has put his little hat oil and look
on it as a certain lign of rain.

During the 6 or 7 years, that I lived in the villa

of Oratava, as I had a continual light of the Pic, I

have feveral times obferved the above phenomenon,
and do not remember one inftance, in which the

prediction of rain failed.

LVIII. Obfervations of the Weather in Ma-
deira, made by Dr. Thomas Heberden,

and communicated by William Heberden,

M. D. F. R. S.

Sead Febr. 6, t J ^HE thermometrical obfervations
l 7S2 -

are made Fahrenheit’s ther-

mometer, and the calculations deduced from two

obfervations daily ; at feven o’ clock in the morning,

and at three in the afternoon. The fame method

of calculation is to be underftood of the barome-

ter. The rain fell thro’ a funnel 1 y inches in dia-

meter.

The Lefte, Levant, or hot winds, are very trou*

blefome. The remedy is, to keep ourfelves within-

doors. October 1749, comparing 2 of Fahrenheit’s

thermometers together, one of them expofed on the

north fide of my houle to the open air, the other

within-doors, the difference was as follows

:

Lefte, OCt, 20.

Hour

10

12

4

Therm, within-doors. Therm, expofed

to the air.

8l71
76

77

82

77
Madeira
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Madeira, Anno 1749.

Barometer Thermometer

Mean
Height

Greateft

Height

Leaft

Height
M. H.

i

G. H. L. H.

March 29.81 30.2 29.8
j

64.66 7° 61

April
3
°.°7 y 30.2 29.8 60.7 68 64

May 29Tf 3 0 * 1 29.6 66.^1 69 65
June 30.017 3°->5 2 9*75 68 -7 f 66

Ju 'y 30.027 30.1 29.95 74-58 75 7 2

Auguft 3°-OI 3 3ai *9 95 75-<>7 77 74
September 3O.O54

3
OI 5 29.85 76 -53 78 72

October 29.84I 3°. 297 72.2 77 68 LW
Novemb. 29.68 3 °*

2 9 -
5T 68.6 73 67

December * 9 -67 >‘ 29.9 29.4 I64..9 68 62

Anno 1750.

January 29.195 29.8 29.4 64. 68 62
February 29.692 29-7J 29.5 d3 .S <>7 61 LW
March 29.1

2

29.65 2 9-3 66.5 /A . >T LW
April 29.285 29.4 29.1 66.45 68
May 29-777 29-9 29.5 66.25 68 65
June 29.875 30 .f 29.5 69.06 7 2 6

July 29.887 29.95 29.8 73- 7f 71
Auguft 29.386 30.1 29-75 75 -

4

78 7 2

September 29.915 30.05 29.7 74-93 77 7 2

October 29.797 29.9 29.5 73-87 77 7°
Novemb. 29.875 30.05 29.55 70.825 76 ^7
December 29.8+3 30.2 29-5 6627 74 64

N. B. LW fignifies a Levant or hot wind, in Feb.

and March.

An
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An Account of the Quantity of Rain, which lias

fallen in the Ifland ofMa d e i r a.

Anno 1747

Inch. Dec 5
.

January 20 . f2 f
February 485
March 4- 339
April .528
May •3?3
June 1 .321

July .200
Auguft .018

September •H°
Odtober .OIO

November S .181

December 7

I40 .8yi

1748 1749 175-0

Inch. Dec s
. Inch. Decs

. Inch. Dec5 *

8. 600 2 .097 7 -ifo
10. 95*8 I .203 1 .771
y. 241 -93 * 1 .123

. 722 •777 .039

5 - 29° 1 .087

. 420 •113 .226

.176
• OO .003
.8lO .Sff 1 .682

3 *3°3 I .fI 2 6 .601

2 .65-4 3 .05*9 5 Mi
1 .5*00 6 .527 1 .882

37 .5-08(22 .365-I27 ~3fi

The years 1749 and 175*0, were fuch dry years,

that the corn was deftroy*d, and the fruit-trees fuf-

fer’d much, particularly the peach-trees, the fruit

either falling to the gronnd, whilft green, or, if it

remained longer on the tree, being full of white

worms.

LIX,
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LIX. Extract of a Letter from Mr. Willem

Van Hazen to Mr. Philip Miller, F. R . S.

concerning the Quantity of Rain, which

fell at Leyden in the Year 1751.
1 /*. t . v 1

Bead^Feb. 20 ,

1

^vURlN G the courfe of the laft year
1752

JLJ i/fi, it rain’d no lefs than 163
days

; and the quantity of rain, which fell, was 41
inches.

LX. An Account of a double Child, com-

municated to the Right Honourable the

Lord Willoughby, of Parham, F. R . S.

by Thomas Percival Efquire.

My Lord,
Read Feb. 20, A BOUT three weeks ago was born a

remarkable child at Hebus near

Middleton. I prefume fomebody .or other will fend

the Royal Society an account of it
;
but, left that

Should not be foon done, be pleafed to accept the in-

clofed, given me by a neighbouring furgeon. I have
not myfelf feen it, being confined to my room with
the gout, but am well allured it is exadt, having Ihewn
it to many, who have, and who all agree it to be right,

am, my Lord,

Your Lordfhip’s moll devoted,
Feb. iq, 1752.

Tho. Percival.

The
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The Portraiture of an uncommon Child
, born January

1752, of the Wife of Richard Tong, o/'Hebus
near Middleton, y Milesfrom Manchefter in the

County of Lancafter.

The child, or children, if they may be fo called,

are both females. The one is a perfect healthy-

looked fine girl. The imperfect one adheres to the

peifecft one by the cartilago enfformis ,
by a carti-

laginous fubftance 4 inches in circumference. The
body feems to be of a foft flefhy fubftance of very

little regularity : it has no head, nor neck, nor any

refpiration : out of the upper parts of its body come
out two fhort arms. On the right, which is the

longer, are 4 fingers, but no thumb on the left,

which is very fhort, its hand is very deficient, and

upon it only two fingers. The thighs, legs, and feet,

are the moft perfect, tho’ the legs have only one

bone in them. It has no vertebras of the back or

Z % loins
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loins. The os facrum ,
as well as the os pubis

,
im-

perfectly offified. All its joints are very rigid and

Iliff. It has no anus
,
but paffes off its water in the

natural way. Its jlernum is very impeded ;
and it

has no clavicula. It feems infenfible of pain, not

removing its arms or legs, if laid in an uneafy

pofture.

LXI. An Account of the Phenomena ofElec-

tricity in vacuo, with fome Obfervations

thereupon
,
by Mr. Wm. Watfon, F. R. S.

To the Royal Society.

• Gentlemen,

Read Feb. 2o,"|tn a paper I had the honour to lay be-

X fo^ you in January 174.7, which was
the laft I communicated to you ofmy own upon the

fubjedof eledricity, and whichhas been fince publish'd

in the Philof. Tranf, *, I acquainted you, that I intended

upon fome future occalion to lay before you a feries of

experiments in eledricity made in vacuo
; from a

companion of which with thofe already made in

open air it did appear, that our atmolphere, when
dry, was the agent, by which, with the affillance of

other eledrics per J'e,
we were enabled to accumulate

eledricity in and upon non-eledrics ; that is, to com-
municate to them a greater quantity of eledricity

than thefe bodies naturally have. That, upon the

removal

* Numb. 485, p. J20,
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removal of the air, the electricity did pervade the
vacuum to a confiderable diflance, and did manifeft
its efteCts upon any non-eleCtric fubftances, which
did terminate that vacuum

; and that by thefe means,
originally-eleCtric bodies, even in their moft perfect

ftate, put on the appearance of non-eleCtrics, by be-
coming themfelves the conductors of electricity.

I had not fo long delayed the illuftration of thefe

opinions by the experiments, which put me in pof-

feffion of them, but that I was not only diverted

therefrom by very various avocations, but de-

firous of giving them a ftill greater degree of per-

fection, in order to place the above deductions be-

yond all controverfy. The executing the apparatus

neceffary hereto was not eafily furmounted : I unfuc-

celsfully tried feveral artificers, who were not able to

arrive at the nicety, which I thought neceffary in the

conftruCtion of my inftruments. Animated however
by a late very honourable occafion, and affifted by
Mr. Smeaton in the completing my apparatus, the

event fully anfwered what I propofed ; although

from the experiments I had made before the com-
munication of the above accounts, I was fully con-

vinced of their truth. I had other opinions indeed,

which did ftill require a further degree of demon-

flration.

To make thefe experiments fucceed, two things

were more particularly required j firft, that the in-

fide of the glaffes made ufe of fhould be perfectly

dry
; and therefore it was neceffary, that their internal

furface fhould be expofed to the wet leathers, ufually

employed in pneumatic experiments, as little as might

poffibly be j otherwife, the vapours, arifing therefrom

Z z 2 in
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in exhaufting, defeated the intent by conducting

the electricity, and thereby preventing its accumu-
lation. Secondly, the more complete the vacuum
was, ccctcris paribus

, the more confiderable were

the effects: and here I fhould not do julfice to

real merit, were I filent in regard to Mr. Smeaton.

This gentleman with a genius truly mechanical,

which enables him to give to fuch philofophical in-

ftruments, as he executes, a degree of perfection,

fcarce to be found elfewhere
; this gentleman, I fay,

has conffructed an air-pump, by which we are im-

power’d to make Boyle’s vacuum
,
much more per-

fect than heretofore. By a well-conducted experi-

ment, which admits of no doubt as to its truth, I

have feen by this pump the air rarefied to a thoufand

times its natural flate ; whereas commonly we feldom

arrive at above one hundred and fifty. As the pro-

motion of the mechanic arts is a confiderable objeCt

of our excellent inftitution, if this gentleman could

be prevailed upon to communicate to the Royal
Society that particular conftruCtion of his air-pump,

which enables it to execute fo much more than thofe

commonly in ufe, it would not fail to be an accept-

able prefent : but to return :

The experiments treated of in this paper muff be

confidered to have been made in this vacuum . The
electrical machine, with its prime conductor, need

here no particular defcription ; but that of the glafs,

in which the vacuum was made, fhould be more
minutely confidered. It confifted of a glafs tube

nearly three feet in length, and of almoft three inches

in diameter. A ring of brafs, exaCtly fitting this

tube, was cemented to both its extremities, into each

of
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of which was fcrewed a hollow brafs cap, nearly ofan
hemifpherical figure. Into the top ofone of thefe caps
was adapted a brafs box of oiled leathers, through
which was admitted a flender brafs rod of a length
tufficient to reach within eight inches of the other
extremity of the tube. Into the top of the other
brafs cap was fattened a brafs rod, like the former,
only of eight inches in length. Thus the extremity
of one of thefe brafs rods might at pleafure, with-
out letting in the air, be made to touch the other;

and for the better obferving what difference in effedt

would arife from an increafe of furface, a fmall brafs

circular plate was made to fcrew into each of thefe

extremities. As the fight of this inttrument will

convey to you at once a more clear idea than the

mod accurate defcription, I take the liberty of lay-

ing it before you.

The intent of being able to bring the extremities

of thefe rods near together, and to feparate them

again to what diftance you pleafed, was, that it

might without difficulty be determined, whether,

" and to what diftance, the eledlrical fluid would ma-

nifeft itfelf in vacuo, further than in air of the fame

denfity with the external.

The tube then thus fitted, and made dry both

within and without, was placed in a cylinder of brafs,

of about two inches long, and of a diameter juft fuf-

ficient to admit the brafs cap before-mentioned ; and

round the rim of this brafs cylinder, to prevent the

ingrefs of air, was adapted a narrow piece of wet

leather. Thefe being placed upon the plate of the

air-pump, which flood upon cakes of wax, a piece

of wire patted from the prime condu&or to the long

brafs
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hrafs rod, at the other extremity of the tube, and by

thefe means, upon letting the electrical machine in

motion, the longbrafs lod in the tube was e'edtrifkd.

When the brafs plate at the bottom of this rod was
placed near, or even at the distance of two inches

from the plate of the other rod, the brufhes of elec-

trical fire were feen palling from the periphery of the

upper plate to that of the lower, and every part of

the air-pump fnapped upon the touch of any one

handing upon the floor, and gave the other uluai

figns of the accumulation of eledtricity. But, as

thefe plates were made to recede from each other,

this effect grew lefs and lels
;

fo that, when they

were removed five or fix inches from each other, no

fnaps could be drawn from the air-pump
;

as the

difiipation of the eledtric fluid was now as eafy from
every part of the prime conductor, as from the upper

brafs plate in the tube : but it is to be noted, that

this difiance is different, as from the weather or other

circumftances the electricity is more or lefs firong.

Upon exhaufting this tube, and eledtrifing as be-

fore the air-pump fiill fianding upon cakes of wax,
the elcdtrical fire was not only feen to pafs from
one plate to the other at the difiance of y inches,

but the fame eftedt enfued at the greateft difiance,

to which in the tube the brafs plates could be drawn.

Being therefore defirous to fee a farther efiedt, and
to avail myfelf of the whole length of this tube, I

took from the infide of it the fhort brafs rod, to

which the lower brafs plate was fixed, and fafien’d

this plate at the very bottom of the tube into the

cap. The confequence was, that the eledtricity,

meeting with fcarce any refiftance, palled from the

4 top
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top to the bottom of the tube, and eleCtrifed the air-

pump as before : and it was a moft delightful fpeCta-

cle, when the room was darkened, to fee the electri-

city in its paflage ; to be able to obferve, not, as in

the open air, its brufhes or pencils of rays an inch or

two in length, but here the corufcations were of the

whole length of the tube between the plates ; that

is to fay, thirty-two inches, and of a bright filver hue.

Thefe did not immediately diverge as in the open air,

but frequently, from a bafe apparently flat, divided

themfelves into lefs and lefs ramifications, and refem-

bled very much the mofl; lively corufcations of the

aurora borealis.

At other times, when the tube has been exhaufted

in the mofl; perfect manner, the eleCtricity has been

feen to pafs between the brafs plates in one continued

ftream of the fame dimenfions throughout its whole
length; and this, with a fubfequent obfervation,

feems to demonftrate, that the caufe of that very

powerful repulflon of the particles of eleCtrical fire

one to the other, which we fee in open air, is more
owing to the refiftance of the air than to any natural

tendency of the eleCtricity itfelf ; as we obferve, that

the brufhes thereof from blunt bodies, when the

electricity is ftrong, diverge fo much, as to form,

when feen in the dark, an almoft fpherical figure.

This figure feems therefore toarife from the electricity’s

endeavouring to infinuate itfelf between the particles

of air. The figure, that an elaftic fluid of lefs denfity

muft form, when let loofe, and equably comprefled

by one more denfe and more elaftic, muft neceflarily

approach to that of a fphere.

Upon
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Upon admitting a very fmall quantity of air into the

tube, thefe phenomena difappeared ; not fo much from

the fmall quantity of air admitted, as from the vapours,

which infinuated themfelves therewith. Thefe lined the

frdes of the glafs, and conduced the electricity imper-

ceptibly from one end of the tube to the other. And
to illuflrate farther, that the vapours, and not the air,

in the fmall quantity admitted, occalion’d this total

difappearing of thefe phenomena ; upon experiment

they have been vifible, though in a lefs perfedt de-

gree, when a much larger quantity of air was omit-

ted to be exhauffed from the tube.

Thefe experiments feem to evince, that however

great the vacuum could be made, the electrical co-

rufcations would pervade it through its whole length.

From hence it appears, that our atmofphere, when
dry, is the agent, by which we are enabled to accu-

mulate electricity upon non-eledtrics ; as in the expe-

riment before us, upon the removal of it, the elec-

tricity palled off into the door through a vacuum
,

of the greatelt lengrh we have hitherto been able

to make, became vifible in this vacuum
,

and ma-
tt ifefted itfelf by its effeCts upon the air-pump,

being the non-eledtric fubftance, which terminated

that vacuum : whereas, when the air is not taken

away, the diflipation of the electricity is from every

part of the prime conductor. We fee here alfo, con-

trary to what we have found hitherto, that an ori-

ginally-electric body, viz. a dry glafs tube, puts

on the appearance of a non-electric, by becoming
itfelf the conductor of electricity, that is, by its keep-

ing out the air, and fuffering the electricity to per-

vade the vacuum .

Flow
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How much foever the vacuum, here made ufe of,

>inay exceed that, which is ufuaily arrived at, it is far from
being a perfect one

; and to make one more fo, ex-

cept that of Torricelli, which cannot without difficulty

be applied to the prefent purpofe, is not very eafy.

But it appears from the already mentioned experi-

ments, as well as from a fubfequent one, that the vacu-

um, which we are mailers of, does not tranfmit the

electricity fo perfectly as metals and water
;

as we are

able to draw fnaps from the prime conductor, an ar-

gument of fome degree of accumulation, while the

electricity is palling through the vacuum. This never

happens, when metals, handing upon the ground,

touch the prime conductor. As we obferve therefore,

that the corufcations diverge more or lefs, in propor-

tion as there is more or lefs air left in the tube, this

effect may arife even from the ftnall quantity of air

hill remaining undifcharged,

I was delirous of knowing, for the farther illuf-

tration of my proportions, whether the experiment

of Leyden could be made through the vacuum. For

this purpofe I made the before -mention’d exhauhed

tube part of the circuit, fo necelfary to this experi-

ment. What this circuit is, I have in my former

communications fo often and fo clearly exemplified,

that it would be needlefs to repeat it here. You

know in this experiment it is likewife abfolutely nc-

celfary, that the whole quantity, or nearly fo, of the

accumulated electricity lliould be difcharged in the

fame inftant of time. Accordingly, upon making

the experiment, at the inftant of the explolion, you

faw a mafs of very bright embodied lire jump from

one of the brafs plates in the tube to the other : but

this did not take place, when one of the plates was

A a a farther
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farther diftant from the other than ten inches. If

the distance was greater, the fire then began to di-

verge, and lofe part of its force
5
and this force di-

minifhed in proportion to its divergency, which was
nearly as the diftance of the two plates.

The difficulty however of applying the Torricel-

lian vacuum to thefe experiments has been happily

got over by the right honourable the Lord Charles Ca-

vendifh, our worthy Vice-prefident. This noble lord,

•who to a very complete knowlege of the fciences joins

that of the arts, and whofe zeal for the promotion of

true philofophy is exceeded by none, has applied it in

the following manner, and his lordffiip has had the

goodnefs to put his apparatus into my hands. This

apparatus confifted of a cylindrical glafs tube ofabout

three tenths of an inch in diameter, and of feven

feet and half in length, bent fomewhat like a para-

bola in fuch a manner, that thirty inches of each of

its extremities were nearly ftraight, and parallel to

each other, from which an a rch fprung, which was
likewife of thirty inches *. This tube was carefully

fill’d with mercury : and each of its extremities being

put into its bafon of mercury, fo much of the mer-

cury ran out, until, as in common barometrical

tubes, it was in equilibrio with the atmofphere.

Each of the bafons containing the mercury was of

wood, and was fupported by a cylindrical glafs of

about four inches in diameter, and fix inches in

length ; and thefe glaffes were fatten'd to the bot-

tom of a fquare wooden frame, fo contrived, as that

to its top was fufpcnded by filk lines the tube filled

with

* See the reprefentation of this apparatus, Tab. XVI,
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with mercury before-mention’d ; fo that the whole
of this apparatus without inconvenience might be
moved together. The Torricellian vacuum then occu-
pied a fpace of about thirty inches. In making the
experiment, when the room was darkened, a wire
from the prime conductor of the common electrical

machine communicated with one of the bafons of
mercury, and any non-eleCtric touching the other

bafon, while the machine was in motion, the electri-

city pervaded the vacuum in a continued arch of
lambent flame, and as far as the eye could follow it,

without the leaft divergency.

That the electricity was not furniflied from the

glafles employed in thefe operations, nor from the

circumambient air, I have heretofore, in my com-
munications to you upon this fubjeCt, endeavoured to

evince. I have fhewn, that eleCtricity is the effeCt of

a very fubtil and elaftic fluid, occupying all bodies

in contact with the terraqueous globe ; and that

every-where, in its natural flate, it is of the fame

degree of denflty ; and that glafs and other bodies,

which we denominate eleCtrics perfe ,
have the power,

by certain known operations, of taking this fluid

from one body, and conveying it to another, in a

quantity lufficient to be obvious to all our fenfes

:

and that, under certain circumftances, it was poflible

to render the eleCtricity in fome bodies more rare

than it naturally is, and, by communicating this to

other bodies, to give them an additional quantity,

and make their eleCtricity more denie : and that thefe

bodies will thus continue until their natural quantity

is reftored to each ;
that is, by thofe, which have

loft part of theirs, acquiring what they have loft;

A a a 2 and
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and by thole, to which more has been communicated,,

parting with their additional quantity. Both one and

the other of thefe is. from the eladicity of the eleCtric

matter, attempted to be done from the neareft non-

electric ; and when the air is moiSt, this is foon ac-

complished, by the circumambient vapours, which
here may be considered as preventing in a very great

degree our attempts to infulate non-eleCtric bodies.

But thefe matters I have copiouSly treated of in my
former communications upon this fubjeCt *: this Short

recapitulation however I thought neceSTary, for the

more eafy illustrating what I propofe to fubjoin >

and it is upon thefe principles that we are able to ac-

count for the circulation of electricity defcribed in the

Phthfophical PranJaSlions, Vol. XLIV. p. 740.
If therefore the before-mention ’d principles are

true, and if the electricity is not furnifhed by the

globe in its rotation, nor by the air, it ought to be

viiible in the vacuum of the before- defcribed glafs

tube, in its ingrefs to the frame of the electrifying

machine, if this machine, and the man who turns

the wheel thereof, are 1'upported by eleCtrics per /<*,

and if, during this operation, the eleCtricity, as faffc

as furnifhed, is taken off by a byStander, or other-

wife, from the prime conductor ; as under thefe

circumstances the vacuum is the only paSfage open to

its progrefs, and from its elasticity the eleCtricity

jhould protrude itfelf through it. And from ex-

periment this is the cafe; for, upon a piece of

wire being connected with the end of the long brafs

rod.

* See Phil. Tranf. Vol. XLV. pag. 95 & fcq.
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rod, or with the brafs cap at the upper extremity of
that tube, and the other end of the wire fattened to

any part of the frame of the electrifying machine,
and this laft put in motion, the eleCtrical corufcations

are feen to pafs as before from one of the brafs

plates contained in the tube to the other • and to con-
tinue, unlefs the air infinuates itfelf, as long as the

machine is in motion. If, under thefe circumftances,

the hand of a perfon ftanding upon the floor is

brought near the fides of the glafs, the corufcations

will direCt themfelves that way in great variety of
forms, extremely curious to behold. But here, as

in the former experiment, our vacuum did not con-

duct fo perfectly as metals or water ; as a perfon,

ftanding upon the floor, and applying his finger to

the upper brafs cap of the tube, receives a fmart

ftroke : and this I conceive to arife, from the elec-

tricity of this brafs being fo much more rarefied, or

attenuated, than that of the body of the man, ap-

plying his finger.

This experiment fhould be made in the middle

of a large room, and the machine, and man turn-

ing it, fhould be raifed from the floor at leaft a foot

:

©therwife the effeCts defired will be diminifhed by

the eleClricity being in part furnifhed by the floor to

the machine.

To what is here laid down it may be objected,

that the eleCtrical corufcations in the laft experiment

proceed, not from the floor of the room, as I have

conjectured, but from the electricity being, from the

globe in motion, diffufed at the fame time upon

the prime conductor, as well as all over the machine,,

and which in the tube becomes vilible in its paflage

4 to
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to the floor. But it is to be remember’d in this ex-

periment, that no electricity is perceptible either in

vacuo, or upon any part of the machine, as above-

mentioned, unlefs at the fame time the prime con-

ductor is made ufe of; for, without that, there will

be no diminution of the denfity of the electricity in

the machine, as the quantity taken from the cufhion

by the globe in its rotation is returned upon it

again the next revolution, the cufhion being the flrll

non-eleCtric, which offers itfelf : but this I have

have confider’d at large, as may be feen in the Phi-

lofophical Tranfattiom *. This experiment therefore,

in which the electricity is feen, without any preter-

natural force, pufhing itfelf on through the vacuum
by its own elafficity, in order to maintain the equi-

librium in the machine, which had loft part of its

natural quantity of eleCtricity by the prefent opera-

tion ;
this experiment, I fay, I do not fcruple to

confider as an experimentum crucis of the truth of
the dodtrines here laid down ; to wit, not only that

the eleCtricity is furnifh’d by thofe bodies, hitherto

called non-eleCtrics, and not by the eleCtrics perJe ||

;

but

* Vol. XLV. P . 96.

||
Since the communication of this paper to the Royal Society

in February 1752, viz. in the fucceeding fummer, the truth of

this dodlrine is put out of all doubt by the difcovery made in

France, in confequence of Mr. Franklin’s hypothecs, of being

able, by a proper apparatus, to colleft the ele&ricity from the at-

mofphcre during a thunder-dorm, and to apply it to the ufual ex-

periments, which demonftrates, that the matter of thunder and

lightning and that of electricity are one and the fame. I hat the

electricity did not proceed from the glafs, or other electrics per fe y

as they had been ufually called, I firft difeover’d in the year 1746.'
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but alio, that we are able to add to, or take from, that

quantity of electricity, naturally adherent to bodies.

By what denomination fhall we call this extraor-

dinary power ? From its effeCts in thefe operations,

fhall we call it eleCtricity? From its being a princi-

ple neither generated nor deftroyed
5 from its being

every-where and always prefent, and in readinefs to

fhew itfelf in its effeCts though latent and unobferved,

till by fome procefs it is produced into aCtion, and
rendered vifible ; from its penetrating the denfeit and
hardeft bodies, and its uniting itfelf to them ;

and

from its immenfe velocity ; fhall we, with Theo-
phraftus, Boerhaave, Niewentyt, s’Gravefande, and

other philofophers, call it elementary fire ? Or fhall

we, from its containing the fubflance of light and

fire, and from the extreme fmallnefs of its parts, as

paffing through moft bodies we are acquainted with,

denominate it, with Homberg and the chemifts, the

chemical fulphureous principle, which, according to

the doCtrines of thefe gentlemen, is univerfally dif-

feminated .? We need not indeed be very follicitous in

relation to its denomination : certain it is, that the

power we are now treating about is, befides others,

pofTelfed of the properties before -mentioned, and

cannot

See Phil. Tranf. Vol. XLIV. p.
r

y i 3.— 749, and explained

further Vol. XLV. p. 95, et feq. and though the electric mat-

ter may be taken from the atmofphere during a ftorm of thunder,

or even when it is only charged with what are ufually called

thunder-clouds, that is, when the atmofphere is replete with hete*

rogeneous phlogiftic matter, yet it muft not be confidercd as com-

ing from pure dry air, which, as I before mentioned, I conceive to

contain in its natural ftate fcarce any of the electric matter, and is

the agent, by which we are enabled to communicate electricity to

other bodies.
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cannot but be of very great moment in the fyftem of

the univerfe.

I am, Gentlemen, with all poffible refped:,

London, Feb. 12, Your mod: obedient humble fervant,
1752.

W. Watfon.

LX II. A Letter from Dr. Bevis to Dr. De
Caflro, F. R. S. containing Extra&s of

Father Auguftin Hallerftein’j ajlronomical

Obfervatiotts made at Pekin in 1744 ami

* 7+7 *

Read March 5,"IT AM much obliged to you, Sir, for fur-

X theringF. Aug.Hallerftein’s letter tome.

It informs me, that the inftrument I wrote the defcrip-

tion and ufe of, was arrived fafe at Pekin. According

to that miffionary ’s requeft, I have carefully looked

over the obfervations he fent to Dr. Sanchez at

Paris, to be communicated to the Royal Society

through your hands. They are companions of all

the planets with known fix’d ftars taken in the

Jefuit’s College at Pekin, in 1746 and 1747, with a

well-adjufted pendulunv-clock, and a micrometer

;

and appeartomc to have been done withjudgment and

accuracy
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accuracy

j fo as, in my humble opinion, to merit
the Royal Society’s coniideration. I am.

Feb. 18, 1751,

Dear Sir,

Your obliged and

mod obedient fervant.

J,
Bevis.

'

Obfervationes Lunas 1747.

J
AN. t mine, tnox a media node, obfervata occul-

tatio reguli (Bay « a) aluna ut fequitur.

46 o luna alta circ. 59° capta ejus diameter 3 1 48

yy 29 did. ac a alimbolucid. propiore lunas 48 37

3

2 3

35
49
o

49
53
TO
Ldidantia ejufdem ab eodem

16 44J
o 3 a, a immerfit poll: limbum lunae lucidum

in linea reda duda per Grimaldi medium,
etCopernici limbum fuperiorem (fitu redo)

obfervata emerfio tubo 10 ped.

5 iy yx a, si emerfit de fub lunae limb, obfcuro in

linea reda per limb, fuperiorem Grimaldi,

et inferiorem Copernici (fitu eredo) obfer-

vata emerfio una fimul tubis 10 et y ped.

B b b
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27 19 dift.a si alimb.remotiore lucid, lunae 37 27
30 12 dift. ejufdem ab eodem 37 37
39 76“ a a in horario

42 23 lunae limb, remotior lucidus in horario, erat-

que cc si borealior limbo auftrino lunae 34 3

615 o capta rurfum diameter lunae 3 1 40 alta circ.

43 °*
,\j

Jan. 28. vefp. comparata luna cum ftella
^ si, qua;

a luna occultata fuerat, fed immerfio quidem videri

non potuit, luna poll tedtum templi adhucdum
latente, itaque

9 29 77 emerfit ftella de fub parte obfcura lunae, turn

vero

34 42 in horario

36 40 limb, lucid, lunae remotior ortivus in horar.

eratque
p
borealior limbo auftrino remotiore

lunae 29 29
porro diameter lunae per oblivionem non

adnotata eft.

Feb. 27, vefp. comparata luna cum Regulo five a

SI, quern ilia quidem texerat, fed neque immerfio

vifa neque emerfio, luna poft tedtum templi la-

tente ; ftmul autem ac apparuit,

6 42 74 cc si in horario

44 o margo occiduus lunae in horario

47 76 macula Ariftarchus in horar. auftraliori

ftellae a 012
3 2 differentia temporar. ftellae a, ab Ariftarcho

7 2 6 capta diameter lunae 32 4
42 39 a q in horar. accurate in eodem parallelo

cum limbo lunae, dum is poftea circa hora-

rium effet

47 28 Ariftarch. in horar. auftral. ftella a si 13 6

Cum
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Cum ergo y

k

4 j' 28'' Ariflarch. efTet au firalior

flella a si 13' 6", margo autem boreus lunae, dum
hujus centrum circa horarium efTet, eundem praecife

parallelum decurreret, quern decurrerat flella a ^ li-

quet Ariflarchum margine boreo lunae auflraliorem

fuifTe itidem 13' 6 I;

.
prat autem idem Ariflarchus

orientalior margine occiduo lunas i' $6
"

penduli

:

hinc faciie erit appulfum centri lunae ad horarium
eruere, habita jam diametro lunae 3 z 4''.

Tempora quod attinet harum operationum, corri-

genda funt lingula, demendo i' 38" penduli. Toti-

dem enim anticipaffe fequenti meridie compertum
eft.

Obfervationes aftroiiomicae habitae Pekini in

Collegio S.
J.

Obfervatio h 1 746.
h / n o't/

Nov. 28 mane 7 20 49 boccidentaliorin 1^030
borealior 40 2

29 5 44 o borealior in m 37 3d
diflabat ab eadem 37 54

*

Obfervat. “V 1746.

Jul. 13 vefp. 8 .0. o K Occident. Ophiuc. 012 32
borealior 13 33

8 17 0 diflans ab w 1 6 43
Aug. 2$ ., 8 O 0 V orientalior « 0 1 3 °

borealior 0 4 f
•

f 4 > 0 v ,

00

diflans ab co 1 57
26 7 0 V orientalior a 0 6 1

borealior 0 0

dift. 5 28

Bbb 2. Aug.
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Aug. 2 8 815 0 % occidentalior w 0 47 22

borealior if 17

29 8 15 o V occidentalior 0 48 f 3

borealior 15 18

V pene

:

ftationarius dift. 48 20

Aug. 4 9 0 0 ¥ occidentalior & 0 49 3 8

borealior 14 3
dift. 49 3 °

5 8 0 0 V occidentalior « 0 49 8

borealior 13 39
dift. 48 10

Obfervationes 6 1746.

Sept. 29 mane 5 o o c? orientalior a Q o 21 48
borealior 4? 53
dift. 50 9

Nov. 14 mane 4 59 56 <? orientalior /3
171 o 49 38

borealior 35 19

25 48 1 3 8 occidentalior « ^ o 41 7
borealior 3 3 42
dift. «

Dec. 20 3 12 12 d occidental. 9
711 o 20 3

borealior 6 9

Obfervationes 2.

Nov. 7 vefp. 6 5* o 2 occidentalior ftella

quadam ignota 035-35
eaque borealior 7 18

6 d 16 18 ignota heri occiden-

talior quam <p
* 6 54 53

eaque borealior 718
Nov.
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Nov. 7 f fi 41 ? occidentalior
<p £ 5: rj 20

? elong. max. vefp. et borealior *3 ff
8 f 54 if 2 occidentalior

<p
$ 4 23 13

8 lat. max. auft. et borealior 14 5”4

11 y 38 50 « occidentalior
<p
? o 50 38

borealior 21 f

Obfervatio 5 1745.

Dec. 10 vefp. f 27 47 $ occidentalior ^ * 6 29 49
borealior 14 n

Sedet hasc unica obfervatio fubdubia.

Obfervationes h 1747.

Jan. 2 mane 3 o 8 b occidentalior in ffl. 2 37 f6
auftralior if 33

Feb. 3 mane I 48 20 b occidentalior 9 1 ^2 38 41
et borealior 12 13

4 1 9 27 * occidentalior 9 f
W 2 38 41

borealior 12 13

f 14 8 b occidentalior 97 ^ 2 38 26
borealior 1 2 46

b itaquejam retrogradus

Apr. f mane 4 40 29 b orientalior in ^ 1 1
1 f

7

borealior 40 9
8 4 2f 34 ^ orientalior in m o 38

borealior 4f 20
b prope <?® cum. max. lat. bor.

Jun.2ivefp.8 if 19 ^ Occident. I (74 W) o 18 33
auftralior 28 17

38 10 did. 33 fi

Jun.
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i / ii * t n

Jun. 24 8 21 21 b occidental. 74^ 0 Vs
OO

auftralior 29 3
2 5 8 47 13 b occidentalior 74 ^ 0 18 48

auftralior 29 16

Jul. 23

b itaque diredtus

82 33
b orientalior 74^ 0 20 2?

et auftralior 53 1

Obfervationes “V 1747.
Feb. 3 mane (> 6 48 ^ occidentalior 28/0 3 1 5

et auftralior . 3 1 3°
dift. 32 35

*3 5 39 38 % occidentalior v $ 0 17 47
auftralior 0 58

28 f 37 26 V orientalior 0 $ 0 1 23
auftralior 47 5

Obfervationes <3 174/.

Jan. 5 mane 320 8 d occidentalior in ^ o 24 4
borealior 14 28

6 3 1 3 1 7 d occidentalior in ^ o 431
borealior 3 3 1

Feb. if f 43 46 c? orientalior ~ o 6' 1

auftralior 1
1 33

cum max. lat. boreal.

Apr.30mane3 fi 1 <? orientalior a « o 10 32
borealior 1 1 22

cf © vefper 9 9 5 occidentalior a ss o f 16

borealior 20 30
Maii 1 mane 3 57 o <3 occidentalior a g, o 12 17

borealior 2 1 44
I3 velp. 8 16 24 <5 occidentalior /4 a 4 28 44

Maii



[ 383 3
t/

Maii 13 <? prope auftralior
^ g ^

id 7 4+ 22 <? occidentalior ^ a 7 27 ^4
auftralior 26 34

Jun. iovefp. 8 21 17 <3 occicL a rrg 2 19 ^
auftralior 4^ 16

061 . 27 vefp. d 7 14 c5 occidentalior ^ £ 4 39 47
borealior 12 18

Dec. 3 1 vefp. 6 7 1 3 <? Occident, o- o 54 8
auftralior d 33

Obfervationes $ 1747.
Jan. 8 vefp. 741 20 S orientalior /3

auftralior

Mar. 7 mane 7 43 38 2 Occident. /3
^

' auftralior

1 4 41

23 3 2

o 13 32
22 51

Obfervationes 5 1747.

Jan. 1 6 maned 4 73 5 occidentalior 7 43 16
borealior 24 13

19 7 *8 1 8 ? occidentalior § £ S 4

5

> 13
auftralior 2 38

2 3 * 3 7 2 occidentalior § £ 283d
auftralior 33 34

24 d 7 3
5 occidentalior §

? 1 4 41
auftralior 40 7

27 f SS 18 5 occidentalior 0 2 47
auftralior 4 f 24

S7 18 dift. a 47 39
26 6 18 37$ orientalior^ I id 12

auftralior 70 2

Jan*
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Jan. 26 6 26 3 f 5 occidentalior o 26 49
et auftralior 10 28

31 56 diftans ab eadem 26 £2

CongrefTus planetarum obferv-ati 1/47*

Jan. 13 mane 2 51 5*4 in horario

52 43 in horar. auftral. 47 2

Dec. 6 vefp. 5 34-34^ immerfit totaliter

fub limb obfc. $
dift. a cornu bor. 23 28

turn lunffi diam. 32 53
64^ emerlit de fub <T dift. 29 24

a cornu boreo ejufdem.

LXII1. Extracts of federal Eetters of Mor-
dach Mackenzie, M. D. concerning the

Plague at Conitantinople.

JDr. Clephane, F. R. S. to the Rev. Mr. Birch,

Seer. A. S.

S I R, Golden-Square, Feb. 25, 1752.

Read March 5, TPJEFORE I tranferibe my friend Dr.
17 52

' |j Mackenzie’s letters relating to the

late plague at Conftantinople, it may not perhaps be

improper to mention a few particulars concerning the

plague in general, as I find them fcatter d up and

down his former letters to me on that fubjedt

In
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In a letter dated March 24, 1749, ^ie obferves,

that, in his time, the plague, whether at ConSlanti-

nople, Smyrna, or any other part of the Levant, has

been moftly Sporadic, Seldom epidemical, That there-

fore the articles in our news-papers, which So often

mention the plague raging violently, are almoft always

falfe.

At Conftantinople, and all over the Ealt, people,

he Says, Slum the plague, and the infedted, as much
as we do ; and every body, phyficians as well as others,

who have been with the Sick, or in places infedted,

are all obliged to perform forty days quarantine.

TheArmenians andpriefts are the only people, who
attend them ; and they only to give them neceffaries

at a diftance, or to perform the iaft fundtions of the

church
;
and this the prieft is obliged to do by his

religion.

The European plagues are much more violent

than the eaftern; thofe being really the Thucydidian,

which Sweep all away ;
while thefe are only gentle

corredtions to put us in mind of mortality.

The dodtor, in another letter, finds fault with the

method ufed in England to prevent infedtion by Ship-

ping; “ for, to what purpofe (lays he) keep fhips

“ in Sandgate-Creek for weeks, and even months,

“ without landing and Serening the goods ? I hope
ft you will allow, there is little to be feared from the

“ bodies ofmen, who get in good health from Smyrna
“ to England, which voyage is Seldom performed in

“ lefs than 7 or 8 weeks ; which I prefume will be

“ thought too long for infedtion to remain in the

“ blood without producing Some effedL Wherefore,
<c

as all the danger is from the goods or cargo, greater

C cc “ care
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“ care ought to be taken of this, and lefs of the men.
“ Your nation differs much from Italy or Marfeilles,

“ where a fldp may, and often does, arrive in eight

“ days; for which reafon, tho’ it be neceflary to look
u

after the men, as well as the goods, dill however
tc they make a great didindtion. You make none.”

It is obfervable, that from the beginning to the

flatus or acme of the difeafe, they almod all die

:

afterwards its violence begins to abate, and about the

end of the feafon mod people recover.

The fymptoms of the diftemper are chiefly ; irre-

gular fits of heat and cold ;
fhiverings

; violent head-

ach, and Teachings, for the fird three or four days

;

great anxiety about the frcecordia
,
&c. both before

and after the eruptions ; a wild daring countenance
;

fweats for the mod part about the head and bread

only, at the fame time the extremities cold
; a dry

parched yellow-furred tongue. The more violent

thofe fymptoms are, the greater the danger ; et e con-

tra. Some are delirious, and raving ; others to a

great degree dupid and dull : both thefe are fatal ap-

pearances. Some die in f or 6 days ; fome outlive

20 days, and then die: fome walk the dreets for

many days, and afterwards die. Bleeding at the nofe

is reckoned a falutary lign.

A fwelling in the throat is a common fymptom ;

for which if you bleed, it proves almod always fatal:

for it is fo far from abating this fymptom, that after

it a greater difficulty of breathing enfues, and the

patient feldom furvives it above 3 or 4 hours.

The phyfical writers are divided as to the expedi-

ency of bleeding in the plague, fome contending for

it warmly, others as warmly condemning it The
do&or

a
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doctor didinguifhes between the different flages ofthe

didemper, and fays, that as in the beginning, during

the ebullition, bleeding may be of fome fervice, fo

when the difeafe is advanced, and efpecially after the

eruptions, it will prove fatal, as well as purging, or

any other violent evacuation.

A moderate diaphorefis ought always to be kept up.

To the buboes, parotides, &c. they commonly
apply a roaded fig with fome white fugar powder’d

;

and this they reckon the bed: fuppurative.

They do not open the tumors, but leave them to

break of themfelves.

They give the fick cold water to drink, and order

the cool regimen quite thro’ the diftemper.

Copy of Dr. Mackenzie’j firft Letter concerning the

late Plague at Condantinople.

Conftantinople, July 23, 175 r -

IT TE have at prefent the mod: violent plague,

Yy that has been at Condantinople in my
ic time, by all reports ;

for l know nothing of
<c

it, as I live at the mouth of the Black Sea

i( for fecurity j
but, as I am informed, few or

<c none efcape ;
which fliews, that the malignity

“ is' not yet come to its date. They are all taken

“ the fame way, with a fhivering, and vomiting, a

<c violent head-ach, third and fever, of which they

<c die the third or fourth day, rather in a dupor
u than a delirium ;

and fuch, as have the misfor-

a tune to be near the infedted perfon, are taken in

tc feven or eight days, tho’ there are already many
“ indances to the contrary. I prerame many die

C c c 2
“ of
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“ of other difeafes, which are all laid to the account
“ of the plague

j
for there is no other mentioned at

“ prelent, and there is a very great confirmation
“ among the people. The Greeks and Armenians
“ fuffer mod, next to them the Jews, The Turks
“ fuffer lefs in proportion than other nations. The
u Franks have hitherto efcaped, excepting one Jefuit

“ prieft, who waited on the Chriftian flaves of the

“ grand fignor’s bagnio, and died three days ago.’’

Dr. Mackenzie to Dr. Clephane, F. R. S.

Dear Sir, Conftantinople, Nov. 23. 1751.

Read March 5;^RECEIVED yours of the 9 of Septem-
I752,

JL ber on the 23 of Odlober laft
j
and

had it arrived 24 hours fooner, I had been very ex-

peditious in anfwering : but as a courier goes to Vi-

enna from Conftantinople but once in a month, the

24 hours your letter came fhort, make almoft a

month’s difference.

You are pleafed to ask me, if we can account

from any apparent caufes for the prefent violence of

the plague ? To which I anfwer, that, during the

twenty long years I have lived in this country, here

and at Smyrna, there has fcarcely been a year, ex-

cepting three, in which the plague did not threaten

more or lefs ; and in all that interval I obferved no

other difference in the feafons, than that the winters

might begin more early, and continue fomewhat

longer, and with greater rigour
j

tho’, by my ther-

mometers, this difference never exceeded 5- or 6

degrees ;
which is no great difference here, where
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the fouth and north winds make a difference of i f to

20 degrees in 24 hours : fo that I can’t fee any other
apparent caufe of the virulency of the difeafe this

year, befides the occafion of greater communication.
In the months of February, March, April, and May
laft, the diftemper was fo flrong at Cairo, as appears
by letters from the Englifh conful there, that no
doors were open’d for three months. In the mean
time there arrived here in May laft four Chips loaden
with Cairo goods; which goods and men being landed,

fpread the infection over all the city at once, after

which, one convey’d it to another by contact.

The only apparent caufe of the virulency in this

cafe is, four fhips arriving from Cairo, inftead of
one or two, at the fame time; and if you pleafe,you

may add to this fome little difference of the feafons,

mention’d in my letter to Dr. Mead, and a greater

quantity of cucumbers, melons, and fruit, than ufual,

- upon which the poorer fort of people feed.

However I don’t believe the number of the dead

any-ways equal to common report, for the reafons

following :

The Turks have no bills of mortality, but they

reckon, that in and about Conftantinople there are

confumed daily 20,000 killows of flour. Every

killow is reckon’d to weigh 20 oques, and every

oque is equal to 400 drachms, and 160 drachms

thought fuflicient for a perfon for 24 hours, or one

complete day, taking men, women, and children

together. Wherefore one killow makes bread enough

for 50 perfons per day ; but the confumption of bread

in the months of July, Auguft, and September, was

3000 killows ihort : from which it is concluded, that

3000
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3000 x 50 = 150,000 muff have died of the plague,

without making any allowance for the great number
of people, that run away to Prufa, Nicomedia,

Adrianople, the illands, and fuch as muft have died

of other difeafes in three months in a populous city

of a million of fouls, by the calculation of 20,0c o

killows per day.

The ficknefs began very violent, which flruck a

panic in all ranks and degrees of people, caufing

many to remove their quarters ; and even the better

fort of Turks themfelves ufed greater precaution than

ufual
; by which means there were but two of their

great men died : 'tis faid, four of the grand fignor’s

ladies died ; but this wants confirmation. Thus far I

can afliire you, that in the village where we lived, there

died only fixty perfons of the plague j and in the

year 1740, which made no noife, there died in the

fame village of it 49 perfons. The French ambaf-
fador's palace next door to us in the village was in-

fected ; becaufe five of his people went at midnight

to a bawdy-houfe, where the father Demetry, the

mother and daughter, at the fame time had the plague,

and died of it afterwards all three
; fo that two of his

excellency’s fervants were infeCted by them, one of

whom died, and the other recover’d, and is fill liv-

ing, after taking a vomit, feme dofes of the bark

mix’d with fnake-root and Venice- treacle, by my
advice.

Next I muff obferve to you, that there are two
vulgar errors, with regard to the plague, efia-

blifh’d in this country. They fay, that a plague

which begins early, ends foon
;
which is falfe

; for,

in the year 1737, the plague began at Smyrna the

15
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15 of February (by means of a veilel, which con-
vey’d it to Candia, as was faid) pretty hot, fo that
all the houfes in Frank-ftreet were fhut up in Febru-
ary ; and it continued till the latter end of November.

Another vulgar error is, that the heat kills the
plague at Smyrna, and the cold at Conftantinople

j

which is very true with regard to Conftantinople,

but very falfe with regard to Smyrna : for proof look
back to the year 1735, when the vigour of the ma-
lady fhew’d itfelf mod; in the months of June and
July, tho’ fo very hot/ that fome people were faid to

die of the heat in going from the town to the villages

near it : fo that it is very certain the heat does not

kill the plague at Smyrna, as is generally thought and
faid.

I am fomewhat furprifed to fnd there fhould be a

general quarantine order’d in Holland, where there

has been none fince I have been in Turkyj and

more particularly, fnee there is not the lead appear-

ance, or even fufpicion, of licknefs at any other fcale

in Turky, excepting that of Conftantinople j where,

by the by, there does not appear a Dutch fhip once

in three years.

Dr. Mackenzie to Dr. Mead, F. R. S.

S I R,

RcadMarch 19,/" |“^HIS is the only fummer lince I
* 752

' X have been in Turky that I can

fay we have been without any plague. The air was

very temperate, no heavy rains, high winds atN. E.

from which point our Etefian winds blow, commonly
called
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called miUjem in the Turkifh language. Fruits have

not been fo plenty, or of fuch a good quality as

ufual : few fevers of the intermittent kind, but not fo

regular as ufual in their fymptoms
;

for they were

feldom attended with any head-ach, the tongue not

much charg’d, and the urine feldom made any fedi-

ment of the lateritious kind ; and if they were not

taken in time, a yellow jaundice came upon them the

dxth or feventh day ; and in the beginning of the

fever, the patient feldom vomited bile as ulual, but

rather a pituitous matter.

I have the honour of being,

S I R,

Conftantinople, 0&. 29,

1750.
Your mod: obedient, and

mod: obliged humble fervant,

Mordach Mackenzie.

Dr. Mackenzie to Dr. Mead.

S I R,

itead March 19,

1752. THE lad:,which I had the honour of

writing you, accompanying fome
medals and intaglio's, went by the Thames in Octo-

ber I75”0. I have fent by the Bofphorus, Capt. Ken-
nard, a fmall box, with full direction, containing 50
medals, four intaglia’s, one Batilidian amulet, or

TfotpvKAK^ejov

,

with 20AOMON snzoN cut upon it. He
has
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has likewife on board a flone, with an infcription,

and three figures, viz. a mother, and two fons, of
whom flie takes leave at a funeral repaft. The figures

of the two fons are fomewhat damag’d
j but the

mother, with a palla covering her head and body,
the chair without a back, or rather a flool with a

cufhion upon the feat, and the three -footed table, at

which they fit, are very complete, and well preferved,

as likewife the infcription.

We have had lafl fummer the mofl violent plague,

- that has been in this country (as it is thought) for the

twenty years, which I have lived in it. Some fay, that

i 50,000 fouls have died of it in five months
3 but it

is impoflible to determine the number, as the Turks
keep no regiflers of fuch as die of this or any other

malady.

The winter began -lafl year very early in Novem-
ber. About the beginning of January the fmall-pox

was very frequent, but not mortal
;
being for the mofl

part of the diflindl kind. It continued to the latter

end of March 175 1, when malignant fevers began,

and continued till the middle of May, when four

fhips arrived from Cairo with the plague on board.

They no fooner landed their goods and men, than it

began to fpread among the inhabitants, and got to a

great pitch by the 10 of June, and extended more

and more daily, till the middle of Augufl ; when,

after a deluge of rain, thunder, and lightning, it was

much abated j
but it recover’d itsflrength again about

the beginning of September, which it retain’d till the

middle ofO&ober, when, after fome fnow, and cold

weather, it intirely ceas’d, and we are now under no

apprehenfion from it for this winter. Tis true, fome

D d d accidents
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accidents may happen in houfes, which were once

infedted, and not well purified, all winter long: but

thefe are fo rare, that they deferve little or no atten-

tion.

I remember to have had the honour of writing to you
my fentimentsof this diftemper fome years ago; and

from all the oblervation I could make in the interval,

I have no reafon to change my opinion, viz. that

it is brought from Cairo commonly ; and that when
once a houfe or fhip is infedted, it is very difficult to

eradicate the animalcula,femina , effluvia, miajmata, or

whatever name is proper for the reliques or remains

of it, which getting once into a nidus
,
lodge there,

condens’d by the cold during the winter, and when
rarefied by a certain degree of heat, they adt upon
bodies,.which have a difpofition, as women and chil-

dren moftly, and fo fpread by contadl only, without

communicating any malignancy to the ambient air.

Otherwife very few could efcape ; whereas we found

this laft time, and upon all fuch occafions, that who-
ever kept their doors fhut, run no rifque, even if

the plague were in the next houfe
;
and the contadl

was eafily trac'd in all the accidents, which happen’d

among the Franks. Comte Caftellane had, for three

years running, perlons attack’d in the fame room, in

the months of July and Augufi, notwithftanding all

poffible precaution us’d in cleanfing the room, and

even white-wafhing it. At laft, by my own advice

to his excellency, grounded upon the above theory,

he built a flight counter-wall ;
fince which there has

been no accident in that room, now five years ago.

I could give fo many fuch examples, as delajfare

valeant Fabium .

The
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The patients were this year lick at domach, and

troubled with vomiting and naufea’s for three or four

days after they were infedted, and before the eruption

of the buboes, carbuncles, or tokens ; and in about

four days more after the eruptions they died, or

fhew’d good fymptoms of recovery; fuch as, the

fever, with all its fymptoms, decrealing; the eruptions

tending to maturation and fuppuration
, the naufea

ceas'd, and fome appetite beginning.

I refer you to my letter to Dr. Clephane, for

more upon this fubjedt, and have the honour of be-

ing with the moll profound refpedt,

S I R,

Conftantinople, Noy. 23,

1751.
Your mod obedient

/

humble fervant.

Mordach Mackenzie,

Z02IM02 AsnASIAS nP02<MAH2
XAIPE. MAPKOS ASnASlAS IIP05$IAHS

XAIPE.

LXIV.Ddd 2
. *
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LXiV. A Catalogue of the Fifty Plants frofri

Chelfea Garden, prefented to the Royal

Society by the worfnpfui Company of Apo-

thecaries Jor the Year 1751, purjuant to

the Diredion of Sir Hans Sloane, Bart.

Med. Reg. Soc. Reg. nuper Prafes ;
by

John Wilmer, M. D. clarijfim. Societat.

Pharmaceut. Londinenf. Soc. Hort. Chelf.
y

Preefed. &r Preeled. Botan.

Read March 15, 14^1 A DONIS fylveftris flore luteo,
175 “ r\ foliis longioribus C. B. 178.

14^2 Althaea frutefeens Lufltanica folio rotundiori

undulato. Tourn.

1 453 Anonis vifeofa fpinis carens lutea major. C. B. P„

14^4 Afpalathus frutefeens minor anguftifolius cort.

aureo. Amm.
3475- Afterifcus frutefeens leucoii foliis, viridibus et

fplendent. H. E.

1456 Bulbocodium crocifolium, flore. parvo violaceo.

T. Cor. yo.

1457 Carduus canelcens, aculeis flavefeentibus munir-

tus. Boerh.

145*8 Catanance quorundam. Lugd. 1190.

1459 Ceratocephalus Virgin, tripteris foliis laevibus
?

-

flore luteo radiato. Vaill.

1460 Chondrilla viminea. J. B. 2. 1021.

1461 Claytonia Linnai.

1462 Corona folis altiflima Vofaean di&a, Vaill.
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14.63 Cruciata Alpina latifolia lasvis. Tempi. 11 5*.

1 464 Cyclamen hyeme et vere florens Perficum dic-

tum. H. Reg. Par.

1465- Cytifus Canarienf. microphyllos anguft. prorfus

incanus. Pluk. Phyt.

1466 Erigeron foliis inferioribus dentato-laciniat.

fuperioribus integris. Lin.

146/ Eryngium yuccae foliis fpinis tenellis, hincinde
marginibus appofitis.

1468 Euonymus Novi Belgii, corni feminas foliis.

Hort. Amft. 86.

146c) Gallium arvenfe flore coeruleo. Inft. R. H.
1470 Globularia vulgaris. Tourn. 466.

1471 Elelianthemum faxatile, foliis et caulibus in-

canis Apennini mont. Ment.

1472 Jacea foliis cichoraceis villofis altiffima, floribus

alb. et purp. T. 444.

1473 Jacobasa Afric. fru.tefcens,foliis incifis et fubtus

clneraceis. Com. Raii.

1474 Iris pal'iift. lutea, feu acorus adulterinus. J. B.

2. 732. Off. 249.

1475 Lavendula Canarienfis, Ipica multiplici coerulea.

Pluk. Phyt.

1476 Limonium fEgyptiacum lignofum, halimi folio.

D. Juffieu.

1477 Linaria purpurea major odorata. C. B, 2T3.

1478 Malpighia latiore folio fubrotundo, fru&u ma«

jore. Plum.

1479 Menyanthes paluftre et triphyllum. T. 137.

Off. 493.

1480 Napasa Linnaei.

1481 Nafturtium orient, fob inferiorib. millefolium,

fuperioribus perfoliatam referentibus. T. 2 14.
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1 482 Ocymum Zeylanicum perenne frutefcens, fol.

Calaminth. Boerh.

1483 Ofleofpermum fpinis ramofis. Linn. Hort.

Cliff.

1484 Oxys bulbofa African, rotundifol. flor. purp.

amplis. H. Amll f. 21.

1485” Polium maritimum fupinum Venetum. C. B.

221 .

3486 Polygala Africana frutefcens, buxi folio, maxi-

mo flore. Olden.

1487 Punica, flore pleno majore. T. 636. Offic.

39f*

1488 Sambucus racemoia rubra. C. B. 4 y6. Off.

424.

1485/ Scabiofa ftellata, fol. non diffecto. Tourn.

1490 Scabiofa ffellata minima. C. B. P.

1491 Scrophularia orient, chryfanthemi fol. fl. mi-
nimo variegat. T. Cor.

1492 Sicyoides American, fructu echinato, fol. an-

gulatis. T. 103.

1493 Sida crenatis, inferioribus cordatis obtufis

fuperioribus acuminatis.

1 494 Solanum Bahamenfe papas floribus. Hort. Elt.

1497 Tanacetum African, fruticans multiflorum, &c.
Com. H. Amll.

1496 Thymbra legitima. Cluf. Hift. 358.

1497 Thymbra Sancti Juliani, five fatureia vera. Lo-
bel. Ic. 427.

1498 Verbena urticae foliis Canadenfis. Cornut.

1499 Virga aurea fol. latioribus in fummis virgis albis

fpicatim difpofitis.

1500 Xeranthemum flore pleno purpureo majore.

Hort. L.

LXV.
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LXV. An Account of Dr. BianchiniV Re~
cueil d’experiences faites a Venife fur le

medicine ele&rique
\

by Mr. William

Watfon, F. R. S.

To the Royal Society.

Gentlemen,

Read March 12, y* BOUT the clofe of laft fummer,
1752 1~\ our worthy member the Abbe Nol-

let of Paris tranfmitted, as a prefent to the Society, a

treatife, intituled, Recueil d’experiences faites a Ve -

nifefur la medicine eledlrique, -par quelques amateurs

de phyfque
,
publie par M. J. Fortunat Bianchini

,

docleur et profefeur en medicine
,
et traduit de l' Italien

pourJ'ervir de corredlij a la lettre fur ! eledlricite me-

dicate. This treatife, from the misfortune which we
labour under from the prefent bad ftate ofhealth of our

excellent prefident, to whom it was fent, has not as

yet been prefented in form to the Society
;
but as

you have already much interefted yourfelves in invef-

tigating the truth of the facts, which occafioned this

publication, I take the liberty, from a copy thereof

lent me at the fame time by my kind friend and cor-

refpondent the Abbe Nollet, to lay before you a fhort

account thereof. This indeed may be now thought

lefs necefiary, as, fince the Abbe’s journey to Italy,

and our want of fuccefs here in our attempts to do

the like, every body has confider’d what the Italians

printed upon the tranfmilTion of odours thro’ the

pores of glafs, and upon the fubject of medical

electricity.
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electricity, as too hafty a publication. Mr. Winkler
however from Leiplic fent to the Society, long fince

thefe publications, iome tubes and globes, which he

faid had transmitted odours from eleCtrifing. What
he conjeCtured the glades would do, fell infinitely

Short of what he firft gave out
; but even after the

moll careful trials, and complying with his instruc-

tions moft Scrupulously, we were disappointed in our

expectations. I made no doubt therefore, bnt that

the Society would be glad to be informed of what
had refulted from the fame inquiries eifevvhere ; and

thefe are the Subject of the treatife in queftion.

The experiments were made by Dr. Bianchini, af-

fifted by ieveral curious and learned men, who fre-

quently affembled for that purpofe. Thefe gentle-

men, Struck with what hod been published in rela-

tion to medical electricity, and not being able to fe *

parate what was true from among Such a number of

witneffes fo directly oppofing each other, determined

to be guided by the refult of their own experiments
j

and it was by this troublefome, though of all others

the moft fare way, that they have learned to reject a

great number of what had been published as facts, and

which the love of the marvellous in fome, and cre-

dulity in others, had contributed to render famous

in very distant countries. Having been informed

themfelves of what was to be depended upon in thefe

matters, they then fet about to give others the fame

information ;
and this occasioned the prefent work,

where we Sind decisive experiments upon every que-

ftion relating to the Subject. Thefe have been inge-

niously imagined, fenfibly conducted, ranged in pro-

per order, robbed of all Superfluous reafoning, and

made
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made juft in the fame manner as thofe of the academy
del Cimento

,
the value of which every one prefent, I

prefume, is not now to be apprized of.

The truth of this publication is not to be fufpected;

it comes from the very place, where medical elec-

tricity took its rife
;
and is not the production of one

perl'on, who might be fufpected too ftightly to have
admitted what might tend to favour his own opi-

nions. Thefe are facts confider’d in themfelves in-

dependently of all application, decifions of the unani-

mous voice of a number of very fenlible men, and
in the face of a great number of witneffes, many of

them prejudiced to the contrary, and but here forced

to be convinced by the evidence of facts.

The gentlemen concerned in conducting thefe ex-

periments divided them into three claffes. The firft

clafs contains a feries ofexperiments made with tubes

and globes containing odoriferous or other fubftances,

in order to obferve, when thefe were clolely flopped,

whether the odorous, as well as other effects of the

fubftances included, would pervade the glafs. The
fecond clafs includes experiments made with tubes

and globes, which have nothing within them
;
but

the perfons electrifed hold in their hands, or fome-

times place under their naked feet, odoriferous,

purging, or even the moft poifonous fubftances, in

order to obferve, whether the perfons electrifed in

this manner would be fenlible of the effects of thefe

fubftance c
. The third clafs gives us a feries of expe-

riments different from the two former, in which the

fubftances bcfore-mention’d are mixed with the wa-

ter, as in making the experiment of Leyden. From
thefe experiments we are to difeover, whether from

E e e receiving
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receiving the diocks from thefe bottles, the perlbn

fendble of the effects in his body of the lubdances

contained in them.

I lhould be carried very far, were I to be too par-

ticular in my accounts of thefe experiments : I fhall

content myfelf therefore in mentioning to you the

bodies employed, and the refult therefrom.

Thefe gentlemen tried fulphur powdered, cam-
phor, mmk, of all known bodies the mod re-

markable for its lubtilty, volatile fal armoniac, a mix-
ture of turpentine and dorax, powder of Benjamin.

Thefe odoriferous fubdances were all feverally put to

trial in glades clofely Topped, and electrifed a rea-

fonable time. After the experiment, there appeared

neither in the fkin of the perfons eledtrifed, nor in

the matter they perfpired, in their beds, nor about

their cloaths, any odours of the fub fiances contained,

fufficient to impofe upon the mod: credulous perfons.

They next tried in the fame manner, whether the

udial effedfs of medicines would be obvious in the

perfons cledtrifed ; and for this purpofe quickliLver,

gamboge in powder, and liver of antimony, were

employed
;

but, contrary to what had been before

publidied, not the lead of their effects were obferv-

able. With a like event they tried opium, corrofive

lublimate, and cantharides.

The next feries of experiments were made by
the perfon electrifed holding the drugs, &c. in his

hand. The fubjects employed here were aloes,

fcammony, gamboge, opium, and corrofive fubli-

mate. In one of thefe experiments, a boy of ele-

ven years were electrifed with his naked feet

danding
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landing upon cakes of pitch. Under his feet, and
upon the pitch, was ftrewed a large quantity ofpow-
der’d fcammony, fo thick as to prevent his lkin from
touching the pitch. The fcammony ftuck to his feet,

and his foies were in a manner cover’d with the pow-
der of this drug. During the enfuing night and the

next morning, the boy had four copious ftools, but
without pain or griping.

This effect excited fome debates among the fo-

ciety. Some were of opinion, that the purgative

power of the drug manifefted itfelf by this new me-
thod of adminiftration : others accounted for what
had happened, from an alteration in the temperature

of the air, which, from hot and ferene, had become
fuddenly cold : fome again aferibed it to the wafh-

ing of the boy’s feet, which immediately preceded

his electrilation ;
others attributed it to the immode-

rate quantity of fruit he had eaten. It was more-

over infilled upon, that his being acquainted with

what might be expected, might even fo work upon

his imagination as to produce this effect : but as a

real matter of fact was the object of the debate, it

was thought proper to make a frefh inquiry, without

trufting to conjectures. Three days afterwards there-

fore he was electrifed again with a frefh parcel offcam-

mony added to the former, and the operation continued

for the fame time, and in the fame manner, as be-

fore ; but this produced nothing. No ftools follow’d

it, as in the former experiment. But to prevent any

doubts ariling from the above trials, they ftrongly

electrifed a healthy youth of about fifteen, with pow-

der’d gamboge under his naked feet, for forty minutes.

E e e 2
' During
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During the operation he felt a great heat in his feet

and legs, and a confiderable quantity of the gum,
which the heat had foftened, fluck to the foies of

his feet
;
but this perfon felt no difturbance in his

flomach or bowels, and had but one Aool in the

fubfequent four-and-twenty hours. So that, from
all thefe fubftances applied to the fkin, no effects

could be attributed to the electrisation.

In the third clals of experiments the phial was em-
ployed, as in making the experiment of Leyden, and

was Arid filled with camphorated fpirit of wine.

The fhock from this was but feeble
;
whence it was

judged, that fpirit of wine was not capable of receiv-

ing any conliderable degree of electricity *. The
phial therefore was emptied of this liquor, and filled

with clear water, with which was mixed halfa drachm
of flowers of Benjamin, and the mouth was clofed as

before. In making the experiment of Leyden, the

ftroke then was very fevere to the obferver, who -

drew the fnap by accident from the wire of the

phial. There was no one of the company, who was
not defirous of bringing his nofe near the electrifed

glafs, in hopes of perceiving the fmell of the Benja-

min. Some of the company flood upon the refin, and
holding their hands either upon the iron bar or the

phial, caufed themfelves to be electrifed twenty or

thirty minutes ; but no one could perceive the leaf!

fmell of the Benjamin, not even in the hand, that

touched the phial.

They

* The author of this account has confuler’d this matter in a pa-

per communicated to the Royal Society fome time fince. Sec

PhiL Tran/. Vol. XLV. p. 109.
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They afterwards electrifed in the fame manner a

quart of water, in which were diffolved an ounce of
gamboge and an ounce and half of refin ofjalap. A
young man in perfecthealth grafped the glafs containing

this mixture between his hands : when he touched
the iron bar, he felt a violent fhock in his elbows
and bread, which was a certain token, that the in-

cluded mixture was become highly electric. This
operation laded twenty minutes, and yet the young
man perceived not the lead didurbance in his do-
mach, nor felt any thing to be attributed to the pur-

gative medicine. It was then tried, whether the

fame glafs would have any effect on perfons elec-

trifed ; for which purpofe two young men dood up-

on the redn, where one daid thirty, and the other

forty minutes, holding their hands upon the glafs

all the time, whereby the electricity was conducted

to them, and the fparks drawn from their bodies

were very bright : but neither did thefe perceive in

this manner any effects of the medicines.

The lad experiment thefe gentlemen made, was
with cantharides powder’d and mix’d with water.

This mixture was put into a phial, and three per-

fons held it in their hands fucceffively a confiderable

time. Neither of the three perceived any difficulty

or heat in making water: their urine was neither

more nor lefs in quantity than ufual
;
and they had

not the lead fymptom of any of thofe complaints,

which cantharides never fail to produce, if taken in-

ternally, though in very fmall quantities.

There appears, through the whole courfe of the

experiments contained in the work before us, a great

deal of care and accuracy. They were made by

perfons
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perfons fully acquainted with the manner of employ-

ing their apparatus, and many of the experiments

Were feveral times repeated.

After what has been done here at London, at Paris,

and at Wittemberg, with the like fuccefs, thefe expe-

riments, I prefume, cannot, to unprejudiced perfons,

but be conclulive, that the miraculous accounts from
Italy and Leipfic had no foundation in fadt

; and
that no method has yet been difeovered, whereby
from electricity the powers of medicines could be

made to infinuate themfelves into the human body.

This conclufion however does not, nor is meant to

operate, againft the advantages faid to be gained by
electricity itfelf. So fubtil and fo elaftic a fluid ad-

mitted in a large quantity into our bodies, as, from
undoubted experience, it greatly heats the flefh, and

quickens the pulfe, may, more efpecially when aflifted

with the expectation of fuccefs in the patient, in par-

ticular cafes be attended with very great advantages.

I am.

Gentlemen,

London, March io,

1752.
Your moil obedient

humble fervant.

W. Watfon.*

LXYI-
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LXVI. The Cafe of the Operation of the Em-
pyem a,

t
juccefsfully performed byMr

,Jofeph
Warner, p, R., S, and Sur?eo?i to Guy’f
Hofpital.

Read March lgj
|

E fymptoms of an empyema, cr
1752 1 of a collection of matter depofited

in the cavity of the thorax
,
are fufficiently known to

every one of experience in phyfick and furgery. But
the great uncertainty offuccefs attending the evacuation
of this matter by operation, hasoccafiond furgeons of
the greateft eminence to differ about the propriety of
the performance of it.

However, as it is notorious, that upon any quantity

of extravafated fluid being confined to the thorax
,

the patient not only labours under the moft uneafy

fenfations, but is in very great danger from the

injury and oppreflion, to which the lungs are expofed,

in confequence of the difeafe ; and that the fuccefs

of the operation greatly depends upon the degree of
injury communicated to the lungs, and the reft of

the contents of the thorax ; I am inclined to think,

for thefe reafons, as well as from the little danger

there is in the performance of the operation, that it is

always to be recommended upon the appearance of

fuch fymptoms, as indicate fuch a collection ofmatter

:

and whether the following cafe may be fome proof

of its propriety under certain circumftances, I beg

leave to fubmit to your confideration.

Thomas
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Thomas Hines, aged 27, was admitted into -the

hofpital on the 1 9 of December laft:, on account of

a pain in his right fide, and cough ; which he had

laboured under for three weeks. He was immedi-

diately put under the phyficians care; but notwith-

ftanding all proper methods ufed for his relief, his

diforder increafed till the 13 of January following,

when I was confulted.

Upon inquiry, I found him afflicted with the fol-

lowing fymptoms, a quick low pulfe, frequent cough,

and difficulty of breathing ; which laft fymptom was
greatly increafed upon lying on his left fide, or upon

fitting upright. He appeared greatly emaciated, his

countenance very pallid, or fallow. Upon farther

inquiry, I found the right fide of the thorax fome-

what enlarged; the integuments were vilibly thick-

ened, but without the leaft difcoloration, or per-

ceivable fluctuation. However, being perfuaded from

the foregoing fymptoms, that there probably was an

extravafated fluid underneath, I advifed the operation,

which was accordingly done upon the fpot, in the

following manner

:

The patient being conveniently feated, I made an

incifion of about three inches long, with a knife, be-

twixt the tenth, and eleventh rib, counting from

above
;
and at about four inches diftance from the

'vertebra?. The direction of the incifion was agree-

able to the courfe of the ribs ; and upon being made
nearer to the fuperior edge of the eleventh rib, than

to the inferior edge of the tenth rib, the intercoftal

artery by that means efcaped being wounded. Upon
dividing the intercoftal mufcles, very near twenty

ounces of matter were difeharged, after which I

introduced
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introduced my linger thro’ the wound into the cavity
of the thorax

,
but found no adhefion of the lungs.

From whence I am inclined to conjecture, that this

abfcefs was originally formed in the cellular mem-
brane of the pleura

,
which had at length made its

way into the cavity.

What feems to corroborate this conjecture, is, that

the violent fymptoms, which happen'd upon lying

on the found tide, or upon fitting upright, did not

occur till within a week before his application to me.
From the moment the matter was difcharged, he

found immediate eale, his refpiratior^became quiet

;

his fever and cough gradually abated, till in about

fix weeks he became perfectly well in all refpeCts,

and was accordingly difmifs'd the hofpital.

The difcharge from the wound continued in con-

liderable quantities for the firft fortnight} during

which time the wound was kept properly open with

tents : but when the difcharge was no more than

what might be expeCled from any fuperficial wound
of the fame fize, all tents were diluted, and fuper-

ficial applications only made ufe of.

LXVII. An Account ofthe Eruption of Mount

Vefuvius in 061 . 1751, in a Letter to Sir

Matthew Fetherfton-Haugh, Bart. F.R.S.

written at Naples Jan. 15, 1 752, N. S.

Read Mar. 19,^
|
'HAT, which has taken up our at-

1 7 52 ' tention, and aftonifh’d us moll, is

the eruption of Mount Vefuvius. As it was a fuf-

prifing prodigy ofnature, I Ihall, for your ainufement,

Fff fill
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fill up the remainder of this paper with what I re-

mark'd, and was informed of relative to it.

I was feveral times to fee it. The inhabitants

round the foot of the mountain told ris, that they

felt feveral (hocks of an earthquake a day or two
before the eruption

;
as alfo feveral loud reports in

different places of the mountain, like the bring of

cannon, but louder. The top of it fmoak’d much
more than ufual, and was mix’d with dreams of

flame. The bottom of the great crater
,
which was

before an indurated fcurf of bitumen and fulphur, is

now full of large rents or openings, cover’d over

with fal armoniac, nitre, and fulphur. The little

mountain, from whence, before this eruption, the

fmoke and flame iflued, and which was within the

great crater, is now intirely funk down, and a hor-

rible fiery gulph appears where it flood. We could

not approach it fo near as to look down, being pre-

vented by the fmoke and fiery matter which it threw

out inceflantly. The concreted fcurf at the bottom

was liquefied and boiling in feveral places
;
particu-

larly from the fiery gulph to that part of the fide of

the mountain, whence the eruption broke out, a canal

was funk down, in breadth fome feet.

On the 2 5 of October, in a place call’d Atrio del

Cavallo, on the eaft fide of the mountain, a fiery

fluid, like melted glafs in a furnace, burfl @ut, or

rather feemed to boil over, which ran down the de-

clivity of the mountain with great velocity and force,

carrying along with it large (tones, gravel, calcin’d

earth, &c. In fix hours time it ran four miles, and

cover’d vafl tracts of fine land
;
deftroy’d many farm-

houfes, villa's, and vineyards. It is computed to

have

2



[ 4H ]
have done damage to the value of at leaft 60,000
ducats. The reafon, why it does fo much mifchief,

is, that it fpreads itfelf, where the ground is plain,

and covers in fome places above an acre in breadth ;

But where there is a hollow ground, it forms a cur-

rent river, making banks of its own fubftance, by
cooling and hardening towards the edges

; and when
this current happen’d to be oppofed by a riling ground,
(the high banks of the cooling lava preventing its

palfage on either fide) it formed high mountains of
lava of yo or 60 feet 5 till at laft, by the weight and
force of the red-hot river flowing inceflantly from
the Bocca above, it burft out from under this new
hill, and forming a fecond fiery river, proceeded

down the country, deftroying all where it came.

It would afted you to fee the poor inhabitants

crying, and lamenting their irreparable lofles 5 and it

was Shocking to fee trees, and vines loaded with

fruit, floating upon this river of fire. And, to our

great aftonifhment, tho’ we plainly faw the fluidity

and rapid current of this matter, yet was it fo im-

penetrable, that no weighty body would fink in it

;

nor did a (harp heavy iron inftrument, thrown at it

with great force, make the leaft impreffion on it,

but, remaining on it a few minutes, it became red-

hot like the lava. Nor could the pious procefilon

and liquefadion of St. Januarius’s blood upon the fpot

put a flop to the deftrudive inundation ;
for it has

run thefe two months paft, and runs a little as yet.

The whole is fuch a ftupendous prodigy of nature,

as muft puzzle the wifeft philofophers to account

for. Why does this fubterraneous caldron boil over

only at certain periods of time ? And whence is it

F f f 2 fupplied
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i applied with combuftible pabulum for many hun-
dreds or thoufands of years ?

LXVIII. An Account of an Hydrophobv, by

Thomas Wilbraham, LL.D. F. R. S.

Read April 9>/^\N Sunday March 29, 175:2, Ifaac

J Cranfield, a waterman, about 30
years of age, was received into the infirmary in Weft-

minfter, with an hydrophobia upon him. He had

been that morning with Mr. Heathfield, one of the

furgeons to that infirmary, for advice
;
who being

inform’d of that remarkable fymptom, aik’d him, if

lie had not been lately bitten by a dog ? He anfwer'd,

no. But his wife, who was with him, put him in

mind, that he had received a wound from a dog about

nine months before. This he prefently recollected j

and laid, it was a ftrange dog he met with at a pub-

lic-houle, that, as he was going to ftroak him, gave

him a little bite in the hand.

The fame day, about one o’ clock, Ur. Coxe,

Dr. Watfon, and myfelf, who are join’d in the care

of the above-mention’d infirmary, met together there

to conlult upon his cafe. When he came to be ex-

amin’d, he repeated to us the manner of his being

bitten, as juft mentioned
; and faid "further, that he

no l'ooner found himfelf hurt, but he gave the dog

fuch a blow with a poker, as laid him dead upon the

fpot.

The wound, being flight, foon heal'd up, and he

thought no more of it j and he enjoy’d good health

till
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till about two o’clock the Thurfday morning before,

when he was feized with a violent ficknefs and vo-
miting. The day following he continued very ill,

and particularly felt an unufual pain, whenever he
attempted to drink. Friday and Saturday that fym-
ptom grew worfe

;
and on Sunday he could not

fwallow the leaft quantity of liquor, without the

iUmoft mifery.

This was the day we faw him. He look’d fome-
what wild in his eyes

;
but, in his difcourfe with us,

difcover’d no figns of madnels. His pulfe was ex*

tremely quick, but not weak and deprefled. We
examin'd his fauces ,

and found an inflammation.

We defir’d him to give us an opportunity to fee how
he could bear an attempt to get down fome liquid.

He readily confented. He chofe to fit down upon
the floor, then took a cup of water in his own hand,

and put it to his mouth. The moment the liquor

reach’d his throat, he fuddenly fprung up on his

feet, -and ran about the room in the moll violent

agony, that can be conceiv’d. It muft be obferv’d,

that he could get down fmail quantities of food that

was folid, all the time this fymptom was upon him.

Fie informed us, he had been let blood twice the

day before he came to us. We agreed to take from

him 1 2 ounces more, and to give him a grain of

extracturn ‘Thebaicum every hour, till -there appear’d

fome figns of ftupor from the medicine. We like-

wile order’d him a clyfter of decoct, furfuris with

nitre. The blood was found next day not differing

from that of a perfon in health. The extract was

made up in pills of a grain each, which he could

fwallow without difficulty. I faw him again at eight

o’clock
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o’clock at night, at which time he had taken five

grains of opium, but did not appear to be in the lead:

affedted by it, being much in the fame date I had

left him in at one. He had had the clyder twice, but

no dool either time. He went on with the pills till

he had taken i y grains
;
but no eftedt could be per-

ceived from them. He palled the night in great

anxiety, being for the mod part on his legs, and at

times light-headed. A good deal of frothy faliva

was difcharged from his mouth.

About 8 o’clock in the morning he died. A few

minutes before he expir'd, he faid, that he was fen-

dble he was going to die ; and exprefs’d much con-

cern for the lofs, which his wife and children would
have of him.

That day we had him open’d. The lungs were

found full of blood. Water in the pcricaj'diutn in

the ufual quantity. The blood in both ventricles of

the heart fluid. The cefophagus without any morbid

appearance ( Vide Boerhaave Aphor . 1140.) The
afpera arteria full of fuch frothy fubdance as came
from his mouth. The domach fill’d with liquor,

notwithdanding the fmall quantity he had drank

lince Wednefday evening. No other parts were ex-

amined.

April 7, 1752.

LXIX.
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LXIX. A Letter from Mr
. J. Smeaton to

Mr. John Ellicott, F. R. S. concerning forne

Improvements made by himfelf in the Air-

Pump.

S I R,

Read April i6,"W" HAVE been informed by fome of my
1752

‘ X friends, that my endeavours towards
completing the air-pump, have been mentioned with
approbation, in papers that Mr. Short and Mr. Watfon
have lately communicated to the Royal Society. I

underRand likewife, that the latter of thofe gentle*-

men has, in a very obliging manner, exprefied an in-

clination, that I fhould lay before them a particular

account of my improvements therein.

I (hall always eReem it a lingular honour to be

thought capable of producing any thing worthy the

attention of the Royal Society ; and to be my duty

and intereR fo to do, upon the lead; intimation of

that kind.

Your fuperior (kill in mechanics, together with

the affiRanee you have given me in making trial of

my pump, againft three very good ones of the com-
mon conRruction, as well as the frequent marks of

friendfhip you have fhewn me on all oecalions, en-

courage me to trouble you with communicating the

following to that Society, of which you are a mem-
ber, and who, of all others,, are the moR proper

judges.-

I (hall
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I (hall not take up time with a particular recital of

the alterations I have made, for near four years pail,

in order to remove fome obstacles, which I imagined

hindred the effedfs, that the theory I fet out upon
feemed to promife. It will be lufficient, that I give

an account of what has appeared to anfwer befl,

after a great number of different trials; which, tho*

fhort of what I at firffc expedted, yet as this pump
performs much better than the common ones, my
labour may not be thought wholly ufelefs

; and the

refpedt, which I have to the Society, would ftill have

prevented me from troubling you or them about it

at this time, could I have thought of any alteration,

that promifed materially to improve it.

The principal caufes of imperfedtion in the com-
mon pumps arife, firft, from the difficulty in open-

ing the valves at the bottom of the barrels
;
and,

2dly, from the pifton’s not fitting exadfly, when put

clofe down to the bottom ; which leaves a lodgement

for air, that is not got out of the barrel, and proves

of bad effedt, as I ffiall ffiew in the courfe of this

paper.

In regard to the firft of thefe caufes ; the valves of

air-pumps are commonly made of a bit of thin blad-

der, ftretch’d over a hole generally much lefs than

one tenth of an inch diameter
;
and to prevent the

air from repaffing between the bladder and the plate,

upon which it is fpread, the valve muft always be

jeept moift with oil or water.

It is well known, that at each ftroke of the

pump the air is more and more rarefied, in a certain

progreffion, which would be fuch, that an equal

proportion
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proportion of the remainder would be taken away,
was it not afteCted by the impediments I have men-
tioned : fo that, when the fpring of the air in the
receiver becomes fo weak, as not to be able to over-
come the cohefion of the bladder to the plate, occa-
fioned by the fluid between them, the weight of the

bladder, and the refiftance that it makes by being

flretch’d, the rarefaction cannot be carried farther,

tho’ the pump fhould ftill continue to be worked.
It is evident, that the larger the * hole is, over

which the bladder is laid, a proportionably greater

force is exerted upon it by the included air, in order

to lift it up
; but the aperture of the hole cannot

be made very large, becaufe the preflure of the in-

cumbent air would either burfl: the valve, or fo far

force it down into the cavity, as to prevent its lying

flat and clofe upon the plate, which is abfolutely

neceflary.

To avoid thefe inconveniences as much as pofiible,

inftead of one hole, I have made ufe of feven, all of

equal fize and flhape ; one being in the centre, and
the other fix round it : fo that the valve is fupported

at proper diflances, by a kind of grating, made by

the folid parts between thefe holes : And to render

the points of contaCl, between the bladder and grating,

as few as poflible, the holes are made hexagonal, and

the partitions filed almofl: to an edge. As the whole

preflure of the atmofphere can never be exerted upon

* If we examine the force, that air rarefied 140 times can exert

in a common valve through a hole of one tenth of an inch diameter,

we fhall find it not to exceed 6 grains at a medium.

G gg
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this valve, in the conttruction made ufe of in this

pump ; and as the bladder is fattened in four places

inftead of two, I have made the breadth of the hexa-

gons three tenths of an inch ;
fo that the furface of

each of them is more than nine times greater than

common. But as the circumference of each hole is

more than three times greater than common, and as

the force, that holds down the valve, arifing from
cohetton, is, in the firtt moment of the air’s exerting

its force, proportionable to the circumference of the

hole; the valve over any of thefe holes will be

raifed with three times more eafe than common.
But as the railing of the valve over the center-hole

is aflifted on all fides by thole placed round it;

and as they all together contribute as much to raife

the bladder over the center-hole, as the air imme-
diately adting under it ; upon this account the valve

will be raifed with double the eafe, that we have be-

fore fuppofed, or with a fixth part of the force com-
monly necettary.

It is not material to confider the force of the co~

hetton, after the firtt inttant: For, after the bladder

begins to rife, it expofes a greater furface to the air

underneath, which makes it move more eafily. I

have not brought into this account the force, that

keeps down the valve, that arifes from the weight of

the bladder, and the refill ance from its being

ttretch’d ; for I look upon thefe as fmall, in compa-
rifon of the other.

I was not however contented with this conttrudHon

of the valves, till I had tried what effedt would be

produced, when they were opened by the motion of

the winch, independent of the fpring of die air:

4 And
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And tho

r
the contrivance I made ufe of feemed to me

lefs liable to objection than any thing I was acquainted

with,, that had been defigned for that purpofe
;

yet I

did not find it to anfwer the end better than what I

have already deferibed ; and therefore laid it afide, as

it render’d the machinery much more complex, and
troublefome to execute.

But fuppofing all thofe difficulties to be abfolutely

overcome, the other defedt, that I mentioned in the

common conftrudtion, would hinder the rarefaction

from being carried on beyond a certain degree. For,,

as the pifton cannot be made to fit fo clofe to the

bottom of the barrel, as totally to exclude all the air;

as the pifton rifes, this air will expand itfelf
; but ftill

preffing upon the valve, according to its denfity,. hin-

ders the air within the receiver from coming out

:

Hence, were this vacancy to equal the 1 50th part of

the capacity of the whole barrel, no air could ever

pafs out of the receiver, when expanded 150 times,

tho’ the pifton was conftantly drawn to the top

;

becaufe the air in the receiver would be in aqui-

librio with that in the barrel, when in its moft ex-

panded ftate. This I have endeavoured to overcome,

by fhutting up the top of the barrel with a plate,

having in the middle a collar of leathers, through

which the cylindrical rod works, that carries the

pifton. By this means, the external air is prevented

from preffing upon the pifton
; but that the air, that

pafles thro’ the valve of the pifton from below, may
be difeharged cut of the barrel, there is alfo a valve

applied to the plate at the top, that opens upwards.

The confequence of this conftrudtion is, that when
the pifton is put down to the bottom of the cylinder,

the air in the lodgment under the pifton will evacuate

Ggg2 itfelf
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itfelf fo much the more, as the valve of the pifton

opens more eafily, when prefled by the rarefied air

above it, than when prefled by the whole weight of
the atmofphere. Hence, as the pifton may be made
to fit as nearly to the top of the cylinder, as it can

to the bottom, the air may be rarefied as much above
the pifton, as it could before have been in the receiver.

It follows therefore, that the air may now be rarefied

in the receiver, in duplicate proportion of what it

could be upon the common principle ; every thing

elfe being fuppofed perfect.

Another advantage of this conftru&ion is, that tho’

the pump is compofed of a Angle barrel*, yet the pref-

fure of the outward air being taken off by the upper

plate, the pifton is worked with more eafe § than the

common pumps with two barrels : And not only

fo, but when a confiderable degree of rarefaction is

defired, it will do it quicker ;
for the terms of the

feries exprelling the quantity of air taken away at

each ftroke do not diminifh fo faft, as the feries an-

fwering to the common one.

I have found the gages, that have been hitherto

made ufe of, for meafuring the expanfion of the air,

very unfit to determine in an experiment of fo much
nicety.

* It is obvious that thcfe improvements will equally obtain, whe-

ther the pump is conftrufted with a Tingle or a double barrel.

§ Becaufe, tho’ the preflure of a column of air, equal to the di-

ameter of the pifton-rod, ftill prefles upon it, yet, as there is only

the friction of one pifton, and that not loaded with the weight of

the atmofphere; the fridtion of the leather againft the fide of the

barrel, and that of the rack and wheel, is much lefs : fo that,

notwithftanding the addition of friction in the collar of leathers,

that of the whole will be lefs.

3
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nicety. I have therefore contrived one of a different

fort, which meafures the expanfion with certainty,

to much lefs than the 1 oooth part of the whole. It

confifts of a bulb of glafs fomething in the fhape of
a pear, and fufficient to hold about half a pound of
quickfilver. It is open at one end, and at the other
is a tube hermetically clofed at top. By the help of
a nice pair of fcales, I found what proportion of
weight a column of mercury, of a certain length,

contained in the tube, bore to that, which filled the

whole veffel. By thefe means I was enabled to mark
divifions upon the tube, anfwering to a 1 oooth part

of the whole capacity, which being of about one
tenth of an inch each, may, by eflimation, be cafily

fubdivided into fmaller parts. This gage, during the

exhaufting of the receiver, is fufpended therein by a

flip-wire. When the pump is worked as much as

fhall be thought neceffary, the gage is pufhed down,
till the open end is immerged in a ciflern of quick-

filver placed underneath : The air being then let in,

the quickfilver will be driven into the gage *
;

till

the air remaining in it becomes of the fame denfity

with the external ; and as the air always takes the

higheft place, the tube being uppermoft, the expan-

fion will be determined by the number of divifions

occupied by the air at the top.

The degree, to which I have been able to rarefy

the air in experiment, has generally been about 1000

. times.

* The bulb of the gage may be emptied of its quickfilver, with-

out taking that out of the tube j and the tube being held horizon-

tal, the column of mercury in it will have power to contract or

expand the air at the top.
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times, when the pump is put clean together ; But the

moifture, that adheres to the inlide of the barrel, as

well as other internal parts, upon letting in the air,

is in the fame fucceeding trials worked together with

the oil, which loon renders it fo clammy, as to ob-

ftrudt the adtion of the pump upon a fluid fo fubtil

as the air is, when fo much expanded
; but in this

cafe it feldom fails to adt upon the air in the receiver,

till it is expanded foo times : And this I have found

it to do, after being frequently ufed for feveral months,

without cleaning. I have alio generally found it to

perform beft, the firft trial at each time of ufing j

tho* nothing had been at it from the time preceding

;

which, after a great many trials made with this

view, I alfo attribute to the vapours of the air mix-
ing with the oil. An experiment, where the air was
expanded 1000 times, was tried about two years

fince in your pretence ; at which were prefent alfo

Dr. Knight and Mr. Canton ; and I lately did the

fame thing with Mr. Watfon. The pump, which I

intend myfelf the honour of fhewing the Society, is

the fame, that I juft now mention’d, and the fecond

that I made, with a view to improve upon this prin-

ciple.

The degree of rarefadtion, produced by the beft of

the three pumps, that you procured the trial of, and

which you efteemed good in their kind, and in com-
plete order, never exceeded 140 times, when tried by
the gage above delcribed.

I have alfo endeavoured to render the pneumatic

apparatus more Ample and commodious, by making
this air-pump adt as a condenflng engine at pleafure,

by fingly turning a cock. This not only enables us

to
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to try any experiments under different circumftances
of preffure, without changing the apparatus, but ren-
ders the pump an univerfal engine, for (hewing any
effedt, that arifes from an alteration in the denfity or

fpring of the air. Thus, with a little addition of
apparatus, it (hews the experiments of the air-foun-

tain, wind-gun, &c.
This is done in the following manner : The air

above the pifton being forcibly driven out of the

barrel at each ftroke, and having no-where to efcape,

but by the valve at the top ;
if this valve be con-

nected with the receiver, by means of a pipe, and at

the fame time the valve at the bottom, inftead of
communicating with the receiver, be made to com-
municate with the external air, the pump will then

perform as a condenfer.

The mechanifm is thus ordered. There is a cock

with three pipes placed round it, at equal diffances.

The key is fo pierced, that any two may be made
to communicate, while the other is left open to the

external air. One ofthefe pipes goes to the valve at

the bottom of the barrel j another goes to the valve at

the top, and a third goes to the receiver. Thus,

when the pipe from the receiver, and that from the

bottom of the barrel, are united, the pump exhaufts :

But turn the cock round, till the pipe from the re-

ceiver, and that from the top of the barrel, commu-
nicate, and it then condenfes. The third pipe, in

one cafe, difcharges the air, taken from the receiver,

into the barrel and in the other, lets it into the

barrel.
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barrel, that it may be forced into the receiver. I

am,

S I R,

Fornivai’s-Inn-courf, Your mott humble fervant,
April 1 6, 1752.

J.
Smeaton.

P. S. 1 have alfo added fome draughts, and let-

ters of reference, in order to explain myfelfmore
fully.

Figure I.

Is a perfpedtive view of the principal parts of the

pump together.

A is the barrel.

B the cittern, in which are included the cock, with

feveral joints. Thefe are cover’d with water to

keep them air-tight. A little cock to let the Water

out of the cittern, is marked 6.

Cc c is the triangular handle of the key of the cock

:

which, by the marks on its arms, fhews how it

it mutt be turned, that the pump may produce

the effedt defired.

D H is the pipe of communication between the

cock and the receiver.

E is the pipe, that communicates between the cock

and the valve, on the upper plate of the barrel.

F is the upper plate of the pump, which contains

the collar of leathers d
, and F"the valve, which is

covered by the piecef
GI
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GI is the fiphon-gage

j which fcrews on and off,

and is adapted to common purpofes. It confifts

of a glafs tube hermetically fealed at c
, and fur-

nifhed with quickfilver in each leg $ which, before

the pump begins to work, lies level in the line

a b ; the fpace be being filled with air of the com-
mon denfity. When the pump exhaufts, the air

in be expands, and the quickfilver in the oppofite

leg rifes, till it becomes a counter-balance to it.

Its rife is fhewn upon the fcale le
,
by which the

expanhon of the air in the receiver may be nearly

judged of. When the pump condenfes, the quick-

filver rifes in the other leg, and the degree may be

nearly judged of by the contraction of the air in

be : marks being placed at ~ and of the length

of be from c ; which fliews when the receiver con-

tains double or treble its common quantity.

KL is a ferew-frame to hold down the receiver, in

condenfing experiments, which takes off at plea-

fure ; and is fufficient to hold down a receiver,

the diameter of whofe bafe is 7 inches, when
charged with a treble atmofphere : in which cafe

it aCts with a force of about 1200 pounds againft

the ferew-frame.

M is a ferew, that fatten s a bolt, which Hides up

and down in that leg, by means whereof the ma-
chine is made to ttand fall on uneven ground.

Fig. II.

Is a perpendicular feCtion of the barrel and cock,

&c. where

AB reprefents the barrel.

H h h CD
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CD the rod of the piilon, which palfes through

MN the plate, which doles the top of the barrel.

K is the collar of leathers, through which the pifton-

rod palfes. When the pifton is at the bottom of

the cylinder, the upper part of K is covered by
the cap at D

,
to keep out dull, &c.

L is the valve on the upper plate, which is covered

by the piece

OP, which is connected with the pipe

O/?, which makes the communication between the

valve and cock.

CE is the pifton
;
and

EFF is the pifton- valve.

II are two little holes to let the air pafs from the
pillon-valve into the upper part of the barrel.

GGK is the principal valve at the bottom of the

cylinder.

HH is a piece of metal, into which the valve GGK
is ferevv’d, and doles the bottom of the cylinder j.

out of which alfo is compofed

SS the cock, and

KTT the dud from the cock to the bottom of the

barrel

.

HI'/ is the key of the cock.

X the ftem $ and
/ '/ the handle.

Fig. III.

Is an horizontal fedion of the cock, through the

middle of the dud FT.

/IB reprefents the bignefs of the circular plate, that

doles the bottom of the barrel.

CD
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CD reprefents the bignefs of the infide of the barrel.

EFG is the body of the cock the outward fhell

being pierced with 3 holes at equal diftances, and
correfponding to the three dudts HH, II, KK

,

. whereof
HH is the dudt, that goes to the bottom of the barrel.

1

1

, the dudt, that communicates with the top of the

barrel ; and
KK is the duett, that pattes from the cock to the re-

ceiver.

LMN is the key, or folid part of the cock, move-
able round in the fhell EFG. When the canal

LM anfwers to the duetts HH and KK
,
the pump

exhaufts, and the air is difcharged by the perfora-

tion N. But the key LMN being turned till the

canal LM anfwers to II and KK, the perforation

N will then anfwer to HH ; and in this cafe the

pump condenfes. Lattly, when N anfwers to KK,
the air is then let in or difcharged from the receiver,

as the circumftance requires.

Fig. IV.

Is the plan of the principal valve.

AhCD reprefents the bladder fatten'd in 4 places,

and ttretch’d over the 7 holes IK, formed into an

hexagonal grating 5
which I fhall call the honey-

comb.

EFGII ttiews where the metal is a little protuberant,

to hinder the pifton from ftriking againft the

bladder.



Fig. v.

Reprefents the new gage ; which I call the pear-

gage. It is open at A ; EC is the graduated tube,

which is hermetically clofed at C, and is fufpended

by the piece of brafs DE, that is hollowed into a

cylinder, and clafps the tube.

LXX. An Account of Aphyllon and Dentaria

heptaphyllos of Clufius, omitted by Mr.

Ray : by Mr . William Watfon, F. R. S.

Read April 1 6, nrR t Watfon prefented to the Society

JL fome fpecimens of two plants, now
in flower, which he faid were not frequently found

in England. One of them was the Anblatum of
Cordus, or Aphyllon of John Bauhin. This plant is

denominated Squamaria by Rivinus, and Dentaria cro-

codylia by Tabernamontanus. Linnaeus, in the Flora

Suecica
,

calls it Lathraa caule (implicijjimo
,

cordlls

nutantihus
,

labio inferiore trifido. Mr. Ray, in his

Synopfis plantarum Anglia, takes notice of its being

found near Darking in Surrey, but the plant nowr

prefented was collected near Harefield in Middlefex.

The other plant offered was the Dentaria kepta-

phyllos baccifera of Cafpar Bauhin, or Dentaria tertia

baccijera ol Cluflus. This plant is treated of by

Linnasus, in the Hortus Lliffortianus

,

and by Van
Royen, in the Flora Leydenfis prodromus, under the

appellation of Dentaria foliis inferioribus palmatis
,

j'ummisJimplieibus.

This
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This plant, which is frequently met with upon the

continent of the northerly parts of Europe, has been
but lately difcover’d to grow in England, and that
only in one place ; viz. in a wood not far from
Harefield in Middlefex, where it was fiifh difcover’d

by Mr. Blackftone, an ingenious apothecary in Fleet-

ftreet. This is one of thofefew plants omitted by
the late Mr. Ray in his excellent Synopjis

, which are

found to be natives here; and, from their great

fcarcity, it is not wonderful, that they were unob^
ferved by that great naturalift.

LXXI. An Account of a Machinefor killing

ofWhales, propofed by John Bond, M.D.
\

Read Aprilzj,
|
"lEFORE I give a particular defcriptiort

l 75 z ' |j of this machine, I humbly beg leave

to premife fome account of the prefent method of kill-

ing whales, which I have collected from feveral per-

fons of credit, who have been employ’d at Greenland,

that thofe, who are unacquainted with it, may fee,

how dangerous and uncertain it is, and how much
fome improvement is requir’d to render it more fue-

cefsful.

Whales being of the fame firudture internally

with quadrupeds, mufl: come frequently to the

furface of the water to breathe; and when they

expel the rarefied air from their capacious lungs,

thro’ a narrow tube, which protrudes above the

upper jaw, they occalion a great noife, which tl e

fi£her$
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fibers term the'blowing of the whales. This noife

alarms the fifhers, who are waiting for that fig-

nal ; upon which they furnifh a boat with neceflary

inftruments, and row quietly towards the whale.

The harpooneer, as they call him, fits rowing in the

head of the boat, and obferves certain filent (ignals,

which the boat -fleerer gives him, to inform him, that

he is near enough to (trike the whale. Then the har-

pooner takes the harpoon in both hands, and darts it

into the whale
;
which, as foon as (truck, plunges

diredtly to the bottom, and moves with fuch pro-

digious velocity, that the rope, which follows the

harpoon, often cuts deep grooves in the boat, and a

man (tands ready with an ax to cut the rope, if it

does not run freely from the coil. The whale being

hurt by the harpoon, (tays longer than ufual under

water, till the blood, by the violent motion of the

body, is collected about the heart, and confequently

obftrudtcd in the head
;
the nervous influx is inter-

rupted, the fvvirnming bladder relaxed, and the

whale becomes languid, and riles to the top to breathe

freili air, and reds for fome time, to recruit its ex-

hautbed lpirits; which the fi fliers observing, row up

And diipateh the whale with long lancets.

It appears from this accouut, that the greatefb dif-

ficulty confifts in making the rope fait to the whale,

by means of the harpoon ; which is barbed in the

common form of a dart, and is generally 20 ounces

weight, and about two feet long, w'ith a (mall (talk

of flexible iron, and a focket at the end, about which

the rope is lpliced with a (haft of wood put into it,

•fo that they cannot throw it any diftance with any

degree of certainty ; therefore are never fure ol

darting
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darting a whale, till they are within a yard, or di*
redly above her ; and there they are fo much afraid

of being dafh’d to pieces, that they often mifs good
Opportunities, tho’ they feldom meet with any fo

tame. They frequently fee forty whales within
thirty yards of their boats, but cannot ftrike one,
unlefs it be fleeping, or fuckling its young ones*

Hence the bad fuccefs, and neceffity of giving a pre-

mium to indemnify the adventurers. Hence we alfo

lee, that a machine, which would projed a harpoon
thirty yards with fufficient force and proper direc-

tion, muft give a chance for giving thirty whales for

one in the common way.

Several machines have been propofed to anfwer
this end, but have all prov’d abortive. The crofs-*

bow was try’d, but was too weak, and fubjed to

break with the froft in. thofe cold climates.

Gunpowder was next applied, I am told with no
better fuccefs ; for, befides the difficulty of applying

it to throw thofe heavy bodies in the form of darts,

efpecially fuch, as muft carry a rope along with them,

it frightens all the whales from the place, where it

is fired, either by the light, or by the explofion,

which it produces
5
perhaps, both ways ; but I ima*

gine, more by the found than the light ; for, in the

fummer-time, there is in thofe parts a continual day

for feveral months, fo that a flafti would not be re-

markable. I know it is doubted by the beft phyfio-

logifts, that fifties can hear, or that water, being in-

compreffible, can propagate fonorous undulations be-

low the furface. Notwithftanding the feveral inge-

nious experiments, that prove water incompreffible,

yet there are feveral fads, that feem to contradid

that
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that conclufion ; fuch as the reflexion of hard bodies,

which impinge obliquely on the iurface ofWater ; which
fhews, that water is elaftic, and therefore compref*

fible. It will be objected, that the parts of the hard

bodies are comprefled, not thofe of the water : but I

fufpect, if the fame means be ufed to comprefs a

cryftal ball, a piece of diamond, or hard ftcel, we
fliall have the fame reafon to conclude them incom-
preffible alfo

;
tho’ I am fure, that they will all rebound

from water, if they impinge at any angle under fif-

teen degrees.

I do not doubt the truth of thefe ingenious ex-

periments, viz. that they could no treduce water by
any force, which they ufed, to lefs bulk ;

but we have

fuificient reafon to doubt, that water is an abfolutely

hard body. To determine by a fair experiment, if

found could be convey’d under water, I defired an

acquaintance to ftand on the bank of a river, till X

div'd about three feet under water ; then to pronounce

any words he pleafed in a pretty ftrong voice. Thefe

words I heard difiindlly under water, and repeated

them, when I raifed my head above the water

;

whicli proves, that found is convey’d under water,

and that fiihes may hear, if they have proper organs.

In molt fiihes, which I have examin’d, there are

perforations between the eyes and the extremity ofthe

upper jaw, not in the middle, but rather nearer the

eyes. Below thofe holes in the fkin, is a pretty large

cavity, at the bottom of which is a flefliy fubftance,

which is richly fupplied with nerves, by a thick me-
dullary cord, which rifes from the anterior lobes of
the brain, and paifes through the hinder-part of the

orbit of the eye, where it divides into feveral branches,

fome



[ +33 ]

ibmc of which are diflributed to the parts about the

extremity of the upper jaw, and one large branclrfs

loft in the fubftance at the bottom of the cavity above
delcrib’d, which I take to be the organ of hearing.

This large nerve has been call’d by feveral authors

the olfactory nerve of fifties ;
but I think it might

with more truth and propriety be confider'd as a col-

lection of the nerves, which fupply the organs of
tailing, fmelling, and hearing, confin’d in a fheathj

which is a production of the integuments of the

brain. From the whole I would conclude, that

fifties do hear ; and that therefore gunpowder is

unfit for projecting harpoons. The machine, which
I would recommend for that purpofe, is the antient

Balijla
, which is accurately defcrib’d in the thir-

teenth chapter of Polybius, tranftated into French

by Monf. Folard, who has nicely diftingui fil’d it

from the Catapulta
,
with which moft of the antient

hiftorians have confounded it, though thefe machines

had diftinCt officies ; for the Catapulta threw vafl

maftes of metal and ftone in a parabolic curve, and the

Balijla projected darts, fome of fixty pounds weight,

in a horizontal direction. The projectile power of

both thefe machines depended upon twifted ropes,

which mov’d a lever plac’d in their center. In the

Catapulta this lever mov’d vertically, and threw off

globular bodies, as above-mention’d
; but in the

Balijla there were two levers, which mov’d horizon-

tally, and aCted like a crofs-bow. It is needlefs to

enter farther into a defcription of it, as 1 have fent

an exaCt model of it to the repofitory of this Society,

to which I refer any gentleman, that has a curiofity

to fee it.

I i i I was
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I was obliged to differ from the antient plan, in

adapting it to the harpoon, and have fubftituted hair-

ropes inftead of hemp, which the antients ufed. I

have alfo contrived a new lock, much fimpler than

any of the crofs-bow kind, recommended by Folard.

By various experiments I found hairs to be very

durable elaftic fubftances, that cannot be fenfibly

affeCed by any degree of heat or cold, which the

human body can bear. I ftretch’d a fingle hair

on a fiddle three inches beyond its natural length

;

let it ftand 24 hours ; then relax’d it, and it foon re-

traced to [its former length. A fingle hair is nei-

ther elongated nor contraCed by lying in water ; but

a number of hairs twilled together are fliorten’d 3

which is owing to the attra&ion of the furfaces, not

to the abforption of the fuppofed internal cavities of
the hairs, the exigence of which is dubious.

The force of this machine may be increafed to any

neceffary degree, by multiplying the number of

fprings or ropes, and increafing the length of the

lever, which turns the windlace, that draws back the

crofs cord, or in other words charges it. It has all

neceffary motions, and is contrived to Hands on a

pedeffal in the head of a boat. It is fo Ample, that

any perfon may learn how to ufe it in a fliort time

;

and when once it is fuccefsfully applied, we fhall be

no longer obliged to the inffrudtion of the Dutch,

who reckon it their intereff to obftruC our fuccefs in

every ufeful branch of trade.

When the ingenious and benevolent members ofthis

learned Society, have confidedd the importance of this

machine, and how far it may promote the public

intereff, I hope they will recommend the ufe of it

to
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to thofe, who are concern’d in the whale-fifhery
; it

being foreign to my profefiion to profecute the appli -

cation of it, farther than to give a hint j and alfo to

my inclination, to perfecute the government for pa-
tents or premiums, according to the modern merce-
nary cuftom, leaving fuch acknowledgments to the

public generofity.

I know the application of this machine will be
ftrenuoufly oppofed by the harpooners, becaufe one
machine might do more execution than an hundred
of them ; befides that the ignorant part of mankind
has a ftrong prejudice againft all improvements, and

a rigid attachment to old methods.

A Dutch captain, who had been many years at

Greenland, told me, that, if he had a machine, which
‘would throw a harpoon fifteen yards with fufficient

force, he would foon load his fhips : but faid, that it

was impofiible to find out fuch a machine, becaufe

his countrymen did not know it.

LXXII.
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LXXII. An 'Engine for raifing Water by Fire;

being an Improvement of Savery’j Conftruc-

tion^ to render it capable of working itfelf\

invented by Mr. De Moura of Portugal,

F. R. S. deferibed by Mr.
J.

Smeaton.

Read Nov. 9, r f“^HIS engine coniifts of a receiver, a

*

Jl fteam and an injedtion-cock } a

fudtion and a forcing-pipe, each furniftied with a

valve j together with a boiler, which, on account of

its bulk and weight, is not fent with the reft} but,

as it may be of the common globular ftiape, and

having nothing particular in its conftrudtion, a de-

feription of it will not be neceflary, as alfo the

reft of thefe parts already mentioned being effential

to every machine of this kind, a further account

of them may be difpenfed with. What is pe-

culiar to this engine is a float within the receiver,

compofed of a light ball of copper, which is not

loofe therein, but faftened to the end of an arm,

which is made to rife and fall by the float, while the

other end of the arm is faften’d to an axis }
and, con-

fequently, as the float moves up and down, the axis

is turned round one way, or the other. This axis is

made conical, and pafles through a conical focket

}

which laft is folder’d to the fide ofthe receiver. Upon
one of the ends of the axis, which projects beyond

the focket, is fitted a fecond arm, which is alfo moved
backward and forward by the axis, as the float rifes

or falls. By thefe means, the rifing or falling of the

furface of the water within the receiver communicates
a correfpondent motion to the outfide, in order to

give
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give proper motions to the reft of the geer, which
regulates the opening and (hutting of the fteam
and injedlion-cocks ; and ferves the fame purpofe as

the plug frame, &c. in Newcomen’s engine. The
particular conflrudtion, and relation of thofe pieces,

will better appear by the figure and references, than
can be done by a general defcription.

A B an arm, which is faftened to

a b, a conical axis, which goes through a conical

focket in

C, a triangular piece folder’d to the receiver. This
piece has this fhape, to give liberty to the arm to

rife and fall, that carries the float on the infide.

Z) E is a fmall ciftern, folder’d to the receiver ; which,

being kept full of water, keeps the axis and focket

air-tight. This ciftern is conftantly kept full of

water, by means of a fmall leakage through the

wooden peg c ,
which follows the packthread c d

to the ciftern.

<?, is a fmall weight to counterpoife the float within.

fy is a Aider ; which being fet nearer to, or farther

from, the axis, will rife, or fall, a greater or

lefler fpace, as may be required; and is faftened

by the fcrew g. This Aider is furnifti’d with a

turn-about, h i> which is alfo faftened by a fcrew

and nut at the end /, and ferves to adjuft the

length of

FGGH, a chain, which gives motion, by means of

the fhorter chain k /, to

lKL
y
the balance, which opens and ftiuts the cocks

;

and moves upon the fmall axis L.

GG are two pullies, fupported by two arms, that are

faften’d to the fide of the receiver, and give the

chain,
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chain a proper direction in order to move the ba-

lance.

MN is the fleam-cock
;
the end N being fuppofed

to be detached from a pipe, that gives it com-
munication with the boiler.

0 is the injedtion-cock, whofe key is turned by the

arm 0 m.

P is the injedlion-pipe, communicating between
the forcing-pipe above the valve, and the top of

the receiver. '

R S is the arm, by which the key of the fleam-cock

is worked.

IK two rollers annexed to the balance, which, by
fbriking upon the arm RS

)
open and fhut the

fleam- cock, as the balance is moved backward and
forward.

R n o is the fleam-cock’s key-tail, which is furnifhed

with two fmall rollers, //, o
t
which open and fhut

the injedlion-cock, by adting upon the arm O m in

fuch a manner, that, when the fleam-cock is

opened, the injedlion is fhut, and •vice verfa.

T is a bell of advice, which, moving along with the

balance, continues to ring as long as the engine is

at work.

V is a cock, which ferves to difcharge the air from

the receiver, and is open’d by hand, when neceffary.

IV is a weight fufficient to raife the balance to a per-

pendicular poflure, when it is inclined to the right,

and alfo to overcome the fridlion of the float, axis,

pullies, chain, &c.

To put the engine in motion, prefs down the arm
AB , which will bring the balance over to the right

fide, and in its motion will open the fleam-cock, and

fhut
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fhut the injection ; fet open the cock at V, that the

air may be difcharged by the entrance of the fleam
into the receiver. This being done, fliut that cock,

and let go the arm
;
the weight W will bring over the

balance to the left, and in its motion fhut the fleam-

cock, and open the injection ; this prcfently condenfing

the fleam into water, in a great meafure leaves a

'vacuum in the receiver. Things remain in this fitu-

ation, till the preffure of the atmofphere has caufed

the water to mount thro’ the fuction-pipe into the re-

ceiver, where, as its furface rifcs, it caules the float to

afcend 5 and, deprefling the arm AB
,
raifes the ba-

lance, till it has palled the perpendicular; and, in its

defcent, which is done by its own gravity, the roller K
lays hold of the arm R S, again opens the fleam-cock,

and fhuts the injection. The receiver being now al-

mofl filled with water, the balance cannot return, till

the furface of the water therein fubfides, and fuffers

the float to defcend. This is performed by the elafti—

city of the fleam ; which, at the fame time that it fills

the receiver, drives out the water thro’ the forcing-

pipe
;
and when the furface is defcended fo low, as to

fuffer the weight W to bring the balance beyond the

perpendicular towards the left; it then falls of its own
accord, and, in falling, the roller I lays hold ofthe arm
R S, fhuts the fleam-cock, and opens the injection, as

before.

When the engine is defired to be flopp’d, obferve,

when the balance lies to the right, to turn round the

arm O m of the injection-cock, fo that the tail of the

fleam-cock may mifs it in the next motion ;
fo that, at

the fame time that the receiver is fill’d with fleam, and

the fleam- cock fliut, the injection not being opened,

the motion will flop for want thereof.

LXXIII.
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-EXXIII. A Letterfrom Dr. Parfons, F.R.S .

to Mr. Peter Collinfon, F. R . S. concern-

ing the Shells of Crabs.

Dear Sir, Red-lion Square, April 22, 175Z,

Read April 30,X T THEN I had examined the crabs,

Vv fent you by Mr. Cook, I con-
fds’d I had fome doubts concerning them, which at

prefent are clear’d up, by the lad: view I took of
them. However, as I made no manner of question

of the animal’s calling his Ihell at certain feafons,

your friend needed not be at the pains to quote fo

many authors, to prove what every naturalift knew
before. I only wanted to be fatisfied, that the old

exuvid were thofe of the loft crab
;
which the muti-

lated claw has indeed given me alfurance of, how-
ever difficult it may be to conceive the manner of his

quitting it.

It is no doubt a curious fpecimen, and, I hope,

will be very convincing to your correfpondent abroad,

in fupport of a fad, which nobody, who has any

pretence to natural knowlege among us, would heli-

tate about 5 any more than we do of that animal’s

fhaking off one or more limbs occalionally for his

prefervation. Nor is the manner of his acquiring a

new limb in any wife different from that of his ob-

taining a fucceeding new fhell
;
which is from a la-

tent organization of the part ready for being indurated

in due time, after the difcbarge of the old one ; at

which time, and not before, the telfaceous matter has

room for its fecretion thro’ its proper emundories.

This
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This fpecimen is in every circumftance analogous

to all the other animals, which annually caft their

integuments
; and, in its prefent foft ftate, refembles

that of a hen’s egg before the teftaceous matter is fe-

creted by the glands of the membrane ; being foft

and flexible : for this matter of all cruftaceous ani-

mals, as well as of the eggs of fowls, is always fuc-
ceflive to the intire formation of the membrane under
it

; nor are the glands capable of admitting the mi-
nima of the teftaceous matter, till they have grown
into a ftate proper for that purpofe.

Hence it may be concluded, that the crab, lobfler,

or other fuch animal, which has this property, are,

at firft, furnifhed with this membrane intire, and
fufficient to be a defence for the creature, againft the

violence of the agitated waves, and the rolling' of
fand, gravel, or other bodies, that might prove ob-

noxious to it, even before it can grow hard. This feems

to be the method ordain’d by the Creator for the

the prefervation of every animal, however differing

in other little circumftances. The fnake, adder, li-

zard, or any other kinds, which we fee endow’d

with this property, have the new fldn intire under

the fhrivell’d, falling, old one j and it is, no doubt,

the cafe with crabs, lobfters, and other cruftaceous

animals.

In order to throw a little more light upon this

matter, it may not be difagreeable to obferve the

manner of the induration of the furfaces of the fhells

of eggs.

It has been fuppofed, that thefe confift of a mucus

indurated upon the furface of the membrane : but

this is not the cafe. The particles of the fheily

matter



[ 44° ]

matter are folid, tho’ never ib minute, and are car-

ried with the fluids of the animal to the membrane,
now ready to receive them into the dubts of its

glands
;
and are thence thrown into fuch order in

the cellules of the external furface, as to acquire a

ftrubture no leis Arm, in proportion, than bricks

laid on one another
; and as capable of bearing any

fair prefiure, as a well-built arch.

When they are thus hardened and complete, they

may be render'd as foft and flexible, by being mace-

rated in vinegar, as if the flielly particles had never

been placed upon them. And this is not, becaufe

the matter is. quite diflolved ; for a vegetable acid is

not capable of making a total diAblution of it
;
but

the minute angles are deflroy’d, and the particles

(which were before fix'd like wedges to each other,

to which they were inevitably guided in the fecretion

by the very ftrudture of the receiving cellules of the

membrane) are become round, by the deftrubtion of

their angles, and admit of being roll’d in fome mea-

fure upon one another, fo as in the whole to yield

to the natural flexibility of the membrane.

I am, with great refpedt and friendfhip,

Your moft humble fervant

,

James Parfons.

LXXIV.
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LXXIV, Spherical Trigonometry reduced to

Plane, by Francis Blake, Efq. F. R. S.

Read May 7, 'T'T J s obfervable, that the analogies of

X fpherical trigonometry, exclufive of the
terms co-fine and co-tangent, are applicable to plane,

by only changing the expreffion, line or tangent of
fide, into the tingle word, fide * : fo that the bufinefs

of plane trigonometry, like a corollary to the other,

is thence to be inferr’d. And the reafon of this is

obvious
;

for analogies raifed not only from the con-

fideration of a triangular figure, but the curvature

alfo, are of coiifequence more general j and tho’ the

latter fhould be held evanefeent by a diminution of

the furface, yet what depends upon the triangle, will

neverthelefs remain. Thefe things may have been

obferved, I fay
;
but upon revifing the fubjedt, it fur-

ther occurr’d to me, and I take it to be new, that from

the axioms of only plane trigonometry, and almoft

independent of folids, and the dodtrine of the fphere,

the fpherical cafes are likewife to be folved.

Suppofe, firft, that the three fides of a fpherical

triangle, a b d (Fig. 1.) are given to find an angle, a 5

which cafe will lay open the method, and lead on

to the other cafes, in a way, that to me appears the

moft natural. It is allow’d, that the tangents, ae
y

a /, ofthe fides, a d, a b, including an angle, a
,
make

a plane angle equal to it ; and it is evident, that the

other fide, db
,
determines the angle made by the

fecants ce, cf, at c the centre of the fphere ; whence

the diftance, ef betwixt the tops of thofe fecants, is

K k k given

* See M. De la Caille’s remark at the end of the fpherical trigono

metry prefix’d to his Elements of Aftronomy.
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given by cafe the fifth of oblique plane triangles (fee

Heynes’s Trigonom.) which, with the aforefaid tan-

gents, reduces it to cafe the 6th of oblique plane tri-

angles alfo * : and thus this i ith cafe of oblique tri-

angles, fo intricate hitherto, becomes perfectly eafy.

The 1 2th cafe is reducible to the i ith, and the reft,

whether right-angled, or oblique, we are authorifed

to look upon as reducible to right-angled triangles,

whofe fides are not quadrants, but either greater or

lefs than fuch. Conceive therefore, now, in a right-

angled fpherical triangle, gk

h

(Fig. i.) that the tan-

gent, grn
3
and fecant, em> of either leg, g k, is al-

ready drawn; and in the point, m,. of their union,

draw a perpendicular, in l, to e m, the fecant, di-

rectly above the other leg, viz. a perpendicular to

the plane of the fecant and tangent, that it may be

perpendicular to both
(
End

.

4,, 1 1)

;

for then will

the tangent, g /, of the hypothenufe, g h, drawn
from the fame point, which that of the leg was,

conftantly terminate in the perpendicular line, that

the radius and tangent may make a right-angle
(
Eucl.

18, 3). Whence thefe tangents, g m> g l
,
and the

perpendicular line, m /, together with the fecants,

c m, c /, will evidently form two right-angled plane

triangles, gm /, cm l and to one or other of thefe

the fpherical cafes are eafily transferr’d. Thus, if in

the fpherical triangle, g k h, the hypothenule, g h
,

bafe, g k
,
and angle, g3

at the bafe, be the parts

given and required, when any two are given, the

third

* The angle to be found in this cafe mull always be that formed
by the two tangents.
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third may be determined by means of a plane trian-

gle
; and at a fingle operation. We have, for in*-

fiance, in the right-angled plane triangle, gm!

\

formed as above, the bafe, gm, and hypothenufe,

g /> to find, by cafe the fth of right-angled plane

triangles, the angle included, which is the fame as

on the fphere. And then if the bafe, g k, the angle,

g,
at the bafe, and perpendicular, k h

,
be the fpheri-

cal parts given and required
;

or if the angles, g and
h, and the hypothenufe, g h, be the parts given and
required, we have only that former proportion of

the hypothenufe and bafe, and angle at the bafe,

in the triangles, PND , DFG

,

obtained by the

complements, to transfer to the plane. But fe-

condly, fuppofe the fpherical proportion is of the

three fides, any two being given, the third may be

alfo found at a fingle operation, in the fecond right-

angled plane triangle, cm l, form’d as above. We
have, for inftance, the hypothenufe and bafe, cl, cm,

viz, the fecant of the fpherical hypothenufe and bafe

g h,gk, to find, by the fth of right-angled plane trian-

gles, the angle, c ,
at the center, which is the mea-

fure of k b, the fide that was fought. And then

again, if the hypothenufe, one leg, and the oppo-

site angle be the fpherical parts given and required;

or if the two angles and a leg be the parts given and

required, we have only the former proportion of the

three fides in the triangles, PND, DFG, obtained

by the complements, to transfer to the plane. Whence,

the fix proportions of right-angled fpherical triangles

being comprehended in this method, it is fully demon-

ftrated, that all the cafes of thefe triangles are fo to

be refblved.

I

Kkk 2 The
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The famd might be deduced without the method

of complements, but neither in fo fhort nor fatisfac-

tory a way, and it fhall therefore be omitted. I have

communicated this upon account of its perfpicuity,

and fuppoling, that in an age fo greatly advanced in

mathematical learning, the lead; hint of what is new
would not be unacceptable.

Queen’s Square, TVeftminfter,

May 7 j 1752,

LXXV.
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LXXV. An Account of a manufcript treatfe,

prefented to the Royal Society, intituled
,

Traite du corail, contenant les nouvelles

decouvertes, qu’on a fait fur le corail, les

pores, madrepores, fcharras, litophitons, e-

ponges,et autres corps et productions, quela

mer fournit,pour fervir a Philtoire naturelle

de la mer
;
that is tofay ,

A Treatife upon Co-

ral
, andfeveral other ProduEUonsfurnifh'd

by the Sea
,
in order to illujlrate the natural

Hijlory thereof
,
by the Sieur de Peyffonnel,

M. D. Correfpondent of the Royal Acad. of

Sciences of Paris, ofthat of Montpelier, and

ofthat of Belles Lettres at Marfeilles
; Phy-

Jician-Botanifl, appointed by His Mofl

Chriflian Majefly in the Ifand ^Guada-
lupe, and heretoforefent by the King to the

Coafs ofBarbaraforDfcoveries in Natural

Hiftory . Extracted and tranfatedfrom the

French by Mr. William Watfon, F. R. S,

Read May 7, t
'¥ \ HIS curious treatife before us, con-

W- taining upwards of 400 quarto

pages in manufcript, was tranfmitted to the Royal

Society from Guadalupe. It is the refult of the ob-

fervations of above thirty years ; and was fent hither,

as M. de Peyffonnel informs the Society by a letter

dated
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dated at Guadalupe May 1, izyi, to be inferted,

if it fhould be found worthy, in the Philofophical

‘TranfaBions.

He does this, as he perceives, that in France fome
lovers of natural hiflory do attribute and even appro-

priate to themfelves his labours and his difcoveries, of

which they have had the communication
;
and that

himfelf, retired to the Weil; Indies, and not having

the means of giving to his work the perfection he

defired, for want of books, and yet more for want of

judicious perfons, with whom he might not only con-

fult, but who might alfo enable him to give a more
full explanation to inch paffages of his work, as might

be thought obfcure, and even correCt the faults

thereof; for which reafon he takes the liberty to re-

quest this good office of the Royal Society.

This treatife is divided into two parts ;
the firft of

which relates to coral only, and is fubdivided into

ten chapters ;
to which is fubjoined a catalogue of

the remedies and compofitions, as well chemical as

galenical, in which coral is an ingredient. The fecond

part is fubdivided into eight differtations, each of

which has for its objeCt fome production of the fea

;

and the whole tends to evince, that as well coral, as

the other marine bodies herein fpecified, and here-

after to be confider’d, are produced by animals, viz.

different kinds of urtica marina & purpura. To
thefe the author has added a complete index, refer-

ring to every thing taken notice of in the whole

work.
This work is the refult of a great number of very

curious obfervations and inquiries, and has for its ob-

ject a part of natural hiflory not hitherto well known.
For
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For the difficulties, which there are, in getting from
the bottom of the tea its productions, and the few
opportunities, which occur, of making the neceffiary

obfervations upon fea-plants, have been the caufe,

that this pait of botany has been hitherto very imper-

fect
;
and that the antients have been ignorant of

the organifation and ftruCture ofthefe plants, ofwhich
they were acquainted but with a very fmall quantity,

although the different fpecies are exceedingly nume-
rous.

M. Peyffionnel, difpofed from his youth to the

ftudy of natural hiftory, after having qualified him-
felf for the practice of medicine, applied him I elf

with great diligence to that fcience, to which his in-

clinations fo ftrongly prompted him
; and being a

native of, and refiding at Marfeilles, he had the oppor-

tunity of examining the curiofities of the fea, which
the fifhermen, more efpecially thofe who fearch for

coral, furnifhed him with. Thefe confiderations

engaged him to endeavour to illuftrate this obfcure

part of natural hiftory, which he was more particu-

larly enabled to do, as he could examine the produc-

tions of the fea the moment they were taken out of

the water, or even in the fea itfelf, when thefe bodies

are in their natural ftate : for mofl of thofe naturalifts,

who have treated ofthem already, have not examined

them, but when they have been disfigured by the

air, and have changed their true ftate by being dried.

Befides, that tranquillity of mind, which a juft ob~

ferver ffiould be always in pofteffion of,’ is frequently

difturbed in thofe little flight boats ufed by the coral-

fifhers. Thefe, as well as feveral other difficulties,

have been the caufe, why we have fo little knowlege

6 of
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of the natural hiftory ofthe fea. Our author found the

means of overcoming thefe obftacles : the voyages

which he made to the American iflands, to St. Do-
mingo, to Miflifiippi, to Egypt, and elfewhere, have

accuftomed him to the fatigues of the fea
; and the

frequent opportunities of embarking himfelf with the

coral-fifliers and others were very favourable to his

purpofe, and contributed to the difcoveries, which he
made upon this fubjeCt, and which he verified and

enlarged, when in Barbary by the king’s orders. As
coral, next to pearls and ambergrife, was the moil

precious marine production, it was not to be wonder’d

•at, that our author firft turned his thoughts to the

inveftigation of its hiftory.

The firft chapter therefore of the work before 11s

contains the opinions of the antients concerning co-

ral, and the obfervations made thereupon fince their

time; among which are the opinions of Peirefkius,

Boyle, Pifo, Boccone, Venette, the Comte de Mar-
figli, and thofe of M. de PeyfTonnel.

In the fecond chapter is an
-

examination, whether

coral is a plant, or a congelation ; in which are in-

cluded two extracts, one from M. Tournefort’s ele-

ments of botany, and the other from the memoirs of

the Royal Academy of Sciences.

The third chapter exhibits new obfervations, from

which are dilcovered the urtica marina & Purpura
,

which form coral
;
wherein likewife are explained

the formation and mechanifm of this marine pro-

duction.

In the fourth chapter we find new chemical ob-

fervations upon the diftillation of coral, which tend

to prove, that coral is the production of infeCts.

In
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In the fifth chapter are exhibited the definition,

etymology, colours, and different fizes of corals, and
of the infedts inhabiting therein.

The fixth chapter fliews us the places, where they
fifh for coral, and the manner of fifhing for it.

In the feventh chapter we have the manner of
working upon, and of polifhing coral, and the com-
merce therewith.

The eighth, ninth, and tenth chapters give us the

chemical preparations of coral, its virtues and ufes in

medicine, when varioufly prepared.

The fubjedts of the eight differtations of the fe-

cond part of this work are the feveral fpecies of ver-

micular tubes found in the fea, the madrepores,

millepores, lithophytons, corallines, fponges, the va-

rious fhell-fifh, which inhabit the fea without change-
ing their place, and the formation and mechanifmof
thefe feveral fubftances.

This then is the general fcope of our author ; and
though every part of his work deferves to be con-

fidered, I muff, upon account of the time ufually

allowed to works of this nature, confine myfelf to

fuch parts only, as feem moil to merit the attention

of the Royal Society.

It had been long the received opinion, that coral

was foft in the fea, and was harden’d by the air upon
taking it out of the water ; and our learned Mr. Boyle

was not willing to quit this opinion. But as experi-

ments are the only way of affuring ourfelves of the

truth, Boccone, for this purpofe, went to fea in one

of the coral -fifhers veflels, and by plunging his arm
into the water had an opportunity of examining the

coral, as they were filhing it up, before it came
L 1 1 into
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into the air. He invariably found it hard, except at

its extremities
; where, upon preffing it between the

nails of the lingers, it furnilhed a fmall quantity of

a milky fluid, relembling in fome degree the juice

of fpurge or fow-thiflle. Boccone obferves farther,

that he faw feveral furrows under the bark of the

coral, which terminate at the extremities of the

branches, about which one might clearly fee feveral

fmall holes of the form of a ftar, which he imagines

are deftined for the production of branches. Ve-

nette’s account of coral in his treatile of ftones is much
the fame as Boccone’s.

The Count de Mariigli, in a letter to the Abbe Big-

non, in the year 1 706, takes notice, that, in order to

give the moll exaCt account of the production ofcoral,

he wanted to be allured, whether the milky juice be-

fore-mentioned was found therein both in winter and

fummer, which was a matter of difpute even among
the coral -filhers. For this purpofe he went in winter

for a few days to fea with the coral-fllhers, and made
feveral important difcoveries into the nature of coral.

He fent the Abbe Bignon an account of l'ome branches

of coral, which he found cover’d with flowers, and

which was a thing unknown even to the coral-fifhers

themfelves. Thefe flowers were about a line and a

half in length, fupported by a white calyx, from

which proceeded eight rays of the fame colour. Thefe

were of the fame length, and of the fame diflance

one from the other, and formed a ftar-like appear-

ance. Thefe bodies, which the Count de MarflgU

imagined were flowers, M. Peyflonnel afterwards dil-

cover’d to be the infeCts inhabiting the coral. As to

the fad, whether the coral furnilhed a milky juice

in
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m winter as well as in fummer, Count de Marfigli
obferved, that he did in December find the milky
juice between the bark of coral and its fubftance, in
the fame manner as he did in the month of June
preceding.

M. de Peyflbnnel was unwilling, that the idea,

which the ingenious difcovery of the Count de Mar-
figli had given, in relation to the flowers of coral,

fhould be loft
> and therefore, being at Marfeilles

in the year 1723, he went to fea with the coral -

fifliers. Being well apprifed of what Marfigli had
obferved, and the manner of his making thefe ob-
fervations, as foon as the net, with which they

bring up the coral, was near the level of the water,

he plunged a glafs veflel therein, into which he
convey’d fome branches of coral. Some hours after,

he obferved, that there appear’d a number of white
points upon every fide of this bark. Thefe points

anfwer’d to the holes, which pierced the bark, and
formed a circumfcribed figure with yellow and white

rays, the center of which appear’d hollow, but after-

wards expanded itfelf, and exhibited feveral rays re-

fembling the flower of the olive-tree ; and thefe are

the flowers of coral defcribed by Marfigli,

Having taken this coral out of the water, the

flowers enter’d into the bark, and difappear’d j but

being again put into the water, fome hours after

they were perceptible again. He thought them not

fo large as the Count de Marfigli mentions, fcarce

exceeding in diameter a large pin's head. They
were foft, and their petals difappear’d, when they

were touched in the water, forming irregular figures.

Having put fome of thefe flowers upon white paper,

Jb 1 1 2 ’ they
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they loft their tranfparencv, and became red as they

dried.

Our author obferved, that thefe flowers grew from
the branches in every direction, from broken ones*

as well as from thofe which were whole
; but their

number leflen’d towards the root; and after many
obfervations he determines, that what Marflgli took

for flowers were truly infedts.

Coral is equally red in the fea as out of it ; and
this rednefs is more fhining, when juft taken out of
the water, than even when it is polifh’d. The bark

of coral, by being dried, becomes fomewhat pale.

The extremities of its branches are foft, to the length

of five or fix lines ; they are fill’d with a whitifh

juice tending to yellow. The coral-fifihers faid, that

in the month of May this juice did fometimes appear

upon the furface of the bark ; but this, notwith-

ftanding great attention, our author could not obferve.

The body of coral, although hard, feems to give

way a little, when prefs’d between the fingers
; and

being broken at different diftances, when juft: taken

from the water, there always came therefrom a fmall

quantity of milky juice through certain tubes, which
appeared to be deftin’d towards the bark.

Having inquired of the fifhers in what direction

the coral grew in the fea, they acquainted him,

where the depth of the fea permitted them to dive,,

that they had found it growing fometimes perpen-

dicularly downwards, fometimes horizontally, and

fometimes upwards.

Having verified thefe obfervations during the eight

days he ftaid with the fifhermen, he adds, that he

had never found any pores perceptible in the lubftance

of
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of the coral ; that there iffued forth lefs milk from
the large branches than from the fmaller ones; andr
that the firft were harder, and lefs compreffible.

The bark of coral covers the whole plant from the

root to the extremities of the fmalleft branches. It

will peel off; but this is only when juft taken out of
the water. After it has been expofed for a fhort time
to the air, you cannot detach it from the body of
the coral, without rubbing it to powder. This bark

appears pierced with little holes, and thefe anfwer to

fmall cavities upon the fubftance of the coral. When
you take off a piece of this bark, you obferve an infi-

nite quantity oflittle tubes, which conned; the bark to

the plant, and a great number of little glands adhering

to thefe tubes ; but both one and the other do not

diftindly appear, except when they are full of juice..

It is from thefe tubes and glands that the milky juice

of coral iffues forth. Befides thefe, you fee in variety

of places the bark pufh itfelf outwards, where the

fubftance of the coral is hollow'd, and form'd into

the little cells, taken notice of by Boccone 2nd Mar-
figli. In thefe you fee little yellowifh bodies, of

the length of half a line, which terminate at the

holes in the bark ;
and it is from thefe that the flow-

ers appear.

Our author has found branches of coral, which,

having been broken, have fallen upon other branches,

have faften’d themfelves thereto, and have thus con-

tinued to grow. He has found, when a piece of ftone,

fhells, or other hard bodies, have offer’d themfelves

between the ramifications of coral, that it has ex-

panded itfelf over them, and inveloped them in its

fubftance. He has feen pieces of coral growing

upon
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upon detached pieces of rock, glafs bottles, broken

pots, and other fubftances, from which the plant

could receive no nourishment. It has been faid by
great authority, that coral grows from the rocks per-

pendicularly downwards; but our author has feen

lome growing to a round flint, which muft neceflarily

have vegetated upwards, like moft other plants.

M. de Peyflonnel proceeds to examine, whether or

no coral is a plant, according to the general opinion, or

a petrification or congelation, according to fome ; and
after have exhibiting the various arguments deliver’d

in fupport of thefe, he concludes, that coral, as well as

all other ftony fea-plants, and even fponges, are the

work of different infedts, particular to each fpeciesof

thefe marine bodies, which labour uniformly accord-

ing to their nature, and as the Supreme Being has

order’d and determin’d. The coral-infedt, which is

here called a little urtica
,
purpura

,
or polype, and

which M. Marfigli took for its flower, expands itfelf

in water, and contracts itfelf in air, or when you
touch it in water with your hand, or pour acid liquors

to it. This is ufual to fifhes or infedts of the vermi-

cular kind.

When our author was upon the coafts of Barbary

in 1725", he had the pleafure of feeing the coral-

infedf move its claws or legs
;
and having placed a

vefiel of fea-water with coral therein near tlie fire,

thefe little infedts expanded themfelves. He increafed

the fire, and made the water boil, and by thefe

means kept them in their expanded date out of the

coral, as happens in boiling fhell-animals, whether
of land or fea. Repeating his obfervations upon other

branches, he clearly faw, that the little holes, per-

ceptible upon the bark of the coral, were the openings

through
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through which thefe infedts went forth. Thefe holes

correfpond with thofe little cavities or cells, which
are partly in the bark, and partly upon the lubflance

of the coral
; and thefe cavities are the niches, which

the infedts inhabit. In the tubes, which he had per-

ceived, are contained the organs of the animal
; the

glandules are the extremities of his feet, and the

whole contains the liquor or milk of coral, which is

the blood and juices of the animal. When he prefs’d

this little elevation with his nails, the inteftines and
whole body of the infedt came out mix'd together,

and refembled the thick juice funifh’d by the fcba-

ceous glands of the fkin. He faw, that the animal,

when it wanted to come forth from its niche, forced

the fphindter at its entrance, and gave it an appearance

like a ftar with white, yellow, or red rays. When
the infedt comes out of its hole without expanding

itfelf, the feet and body of it form the white appear-

ance, oblerved by Marfigli but being come forth,

and expanded, it forms what that gentleman and our

author took for the petals of the flowers of coral,

the calyx of this fuppofed flower being the body of

the animal protruded from its cell. The milk be-

fore-mention’d is the blood and natural juice of the

infedt, and is more or lefs abundant in proportion to

its health and vigour. When thefe infedts are dead,

they corrupt, and communicate to the water the

fmell of putrid fifh.

The fubflance of coral, by a chemical analyfls,

fcarce furnifhes either oil, fait, or phlegm : live co-

ral with its bark furnifhes about a fortieth part of

its weight in thefe ;
but the bark of coral alone, in

which are contain’d thefe animals^ affords a fixth

part.
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part. Thele principles referable thofe drawn from
human fcull, hartfhorn, and other parts of animals.

After the accounts here laid down, we are able to

afiign the reafons of all the particular facts we ob-

ierve in coral. We fee, why a branch thereof,

broken off and detach'd from its Item, may flourifh.

It is became the coral-infeCts, which are contain’d in

its cells, not having been injured, continue their

operations
;
and drawing no nouriihment from the

Item of the coral, are able to increafe, detached and
leparate. * How they live and are nourished, is pro-

poled to be explain’d in treating of the urtica of the

Madrepora, in which thefe animals are vaftly larger,

and appear very diftinCtly. #
In each hole or liar of the Madrepora, on which

our author lays the evident proof of his new fyftem,

the urtica, placed in the centre of each pore, caufes

it to increale in every direction, by lifting itfelf fur-

ther and further from the centre of the ftone. And
in coral, and in the lithophyton, the urtica, being-

niched in their crufts or barks, depofits a juice or li-

quor, which runs along the furrows perceiv’d upon
the proper fubftance or body of coral, and, flopping

by little and little, becomes fixed and hard, and is

changed into ftone ; and this liquor, being flopped

by the bark, caufes the coral to increafe proportion-

ally, and in every direction. In forming coral, and

other marine productions of this clafs, the animals

labour like thofe of the teftaceous kind, each accord-

ing to his fpecies, and their productions vary accord-

ing to their feveral forms, magnitudes, and colours.

If, after what has been here laid down, fomewill

flill confider thefe marine productions as plants, they

are
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are truly zoophytes, formed by the labour of the ani-

mals, which inhabit them, and to which they are

the day and fupport.

By what is exhibited in this work, the author con-

ceives, that he has explain’d the nature of thefe feveral

marine productions, which have hitherto been fo

enigmatical. It is true indeed, that no reafons can be

affign’d, why the oeconomy of thefe animals is di-

rected in fuch or fuch particular forms. We can no

more account for the admirable itruCture and colour

of feveral fpecies of fhell-fifh : we mull in this, as

in mod of the other operations of nature, cry out,

O altitudo divitianm !

Swammerdam feems to have proceeded very far

in thefe difcoveries, as you may fee by his letter to

Bocconi*. He goes farther, and fays, that having

with a microfcope examin’d a piece of coral, he

found, that each particle thereof was compofed of ten

or twelve angular and chryitalline fpherules
; and

having faw’d acrofs a piece of coral, and given it

the higheft poliffi, he found with the microfcope,

and even without it, that coral from its centre is dif-

pofed in ftrata ,
which he conjectures are form’d by

the application of the above-mention’d fpherules.

M, de Reaumur, having been made acquainted

with what M. de Peyffonnel had obferv’d, fent him

a letter thereupon in the year 1726 j
wherein he

takes notice, that no one had hitherto confider’d

coral as the work of infeCts. But it feem’d to him

difficult to edabiiffi this doCtrine in the generality of

M m m marine

* Lettre xix. fol. 164.
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marine produ&ions, as was our author’s opinion.

That however you confider’d coral and lithophytons,

it did not appear poffible, that they were the con-

ftrudlions of the infedts inhabiting therein : That the

only fyftem to be adopted upon thefe matters, was,

what he mention’d to our author heretofore ; and
that is, that the bark of thefe bodies only is a plant

properly fpeaking j and that this depofits a ftony

matter, which forms the ftalk neceffary to fuftain it.

That then, in his opinion, all the difficulties vaniffi

with regard to the organization of coral.

In the year 172 6, M. de Peyffionnel was appointed

phyfician-botanift to the iiland ofGuadeloupe, where
he has continued his obfervations, which have more
and more convinc’d him of the truth of his fyftem.

He takes notice, that the leprofy, a diforder elfe-

where almoft unknown, is frequent in this ifland

:

Our author muft mean here the elephantiajis-

,
or le-

profy of the Greeks j as that of the Arabians is too

frequent every-where.

M. de Peyffionnel acquaints us, he has fince

found, that M. Bernard dejuffieu andM.de Reau-
mur were themfelves convinc’d of the truth of his

obfervations. in the expeditions they have made, one

to the fea-coafts near Rochelle, and the other in

Normandy.
In the courfe of this work our author mentions,

that, beftdes the animals to which coral owes its

formation, there are three kinds, which he defcribes

at large, which pierce and corrode the coral while

in the fea, without preventing its increafe.

Contrary to what has been generally received, and

to what even the Count de Marfigli afferts, coral

grows
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grows among the rocks, and in the caverns of the
fea, open to every expofure. It had always been
faid, that it never grew in caverns open to the

north ; they muft always be expofed to the fouth, at

lead to the eaft or weft : but upon the coaft of Bar-
bary, which lies open to the north,, coral is not lefs

frequently found than elfewhere. It is generally ob-
ferved to grow better and more readily in Shallow

than in deep water ; and though they generally fifti

for it at the depth of ten or twelve fathom, they

fometimes get it, though but feldom, at an hundred
and twenty*

M. de Peyflbnnel then gives us the manner of

coral-fifhing, and defcribes two different machines

made ufe of for this purpofe: one, for fifhing up
the coral where the bottom is fmooth, and it is the

fame, which is defcribed by Gaffendi in his life of

Peyrefkius. The other, which is called in the Pro-

vencal language the falabre, is conftruCted fo, as to

be employ’d where the bottom of the fea is rocky

and unequal. He takes notice of the great fkill

and addrefs of the coral-fifhers in the management

of thefe machines, as well as their fagacity, in find-

ing, at confiderable diftances from the fhore, the

very places, where fome time before they have been

fuccefsful. I am forry he has omitted to fend us

the figures and representations of this fifhing, which

he tells us he has in his mufseum.

In the courfe of this work, our author takes no-

tice, that all the productions of the fea, of which he is

now treating, have beenconfider’d by naturalifts fome-

times as ftones, and fometimes as plants. Their ftony

fubftance deceived fome, their tree-like appearance

M m m 2 others 5
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others •; infomuch that the bulk of writers, who
have not feen thefe bodies except in their cabinets,

have only confider’d their figures. They have deno-

minated pora that clafs of them, which feem’d

pierc’d with holes. Of thefe they found fome, the

holes of which were large ; and thefe they call’d

madrepora.

There is another confufion among the writers con-

cerning thefe bodies : all thofe, which had a tree-like

form, whether their furfaces were fmooth, without

holes, or whether they were rough and unequal with

them, they were all together filed corals. Thofe of

any other form than that juf now mentioned, were
call’d madrepora, lithophyton, or alcyonium. It there-

fore appears neceffary to efablifh fome effential cha-

racters to be able to difinguifii thefe different bodies

one from another; but before thefe marks of diffinc-

tion are laid down, our author thinks proper to exa-

mine, what thefe bodies are, and how they are formed.

He proceeds to remark, that divers productions are

found in the fea of a ffony nature. Thefe bodies

are always equal, and always the fame in their dif-

ferent fpecies : they have the fame arrangement of
parts, the fame effential figure, and differ in no-

thing but in their outward form, like different

vegetables. They are all pierced with holes and
pores, which are of the fame fize and figure, and

are of the fame difpofition in each fpecies; fo

that it appears evident, that they are all pro-

duced from the fame matter. How they are pro-

duced, and their mechanifm, has been hitherto un-

known.

Our
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Our author has given us, when treating of coral,

feveral cbfervations of other perfons relating thereto
;

but he finds none relating to the madrepora, and the
other fea productions. But the knowledge, which he
had acquired into the nature of coral, conducted him
to the difcovery, which he made, of the animals, that

form the madrepora.

As this fyflem is new, he thinks it neceffary to

give his obfervations, as they enabled him to form,

it. He defines the madrepora’s to be all thofe marine
bodies, which are of a ftony fubftance,- without either

bark or cruft, and which have but one apparent

opening at each extremity, furnifh’d with rays,

which proceed from the centre to the circumference.

He then takes notice of the means, by which he found

the madrepora to be the habitation of animals. So

early as the year 1719, when his curiofity carried

him to the coral-hiking on the coafl of Provence

;

and though intent only upon coral, and neglecting

to examine any other marine production, he never-

thelefs obferv’d, that the extremities of the madre-

pora were foft, and cover’d with a mucofity, which

had a fifhy fmell. From thence he fufpeCted, that

therein was contain’d feme kind of animal
,
but his

curiofity flopp’d here. Afterwards, being upon the

coafts of Barbary, the hfhermen brought him in a

barrel of fea-water one of thofe madrepora’s, which

are call’d in Provence, ftnouille de mer
,
or fea-fennel.

It had been put into the barrel as foon as it was

taken out of the fea ;
and he obferv’d, that the ex-

tremities of this madrepora were foft and tender,

furnifh’d with a tranfparent mucofity, like that of

fnails

:



[ 4 <32 }
fnails ; thefe extremities were of a beautiful yellow

colour, and were five or fix lines in diameter.

He therein faw an animal, refembling the cuttle-

fifti, polype, or fea-nettle. The body of this fifti

fill'd the centre j its head was placed in the middle

thereof, and was furrounded by feveral feet or claws

:

thefe feet fill’d the intervals of the partitions obferv’d

in the madrepora, and were at pleafure brought to

its head, and were furnifil’d with yellow papilla*

Its head or centre was lifted up occafionally above

the furface, and often contracted and dilated itfelf

like the pupil of the eye. He had the pleafure of

feeing it move diftinCtly all its claws, as well as its

head or centre.

We can eafily conceive all thefe motions, from
what we all of us have lately feen in the fre£h-

water polype, difcover’d by our worthy member Mr.
Trembley : and it is to be obferv’d, that the great

lea polype (which is eaten in Lent in the Mediter-

ranean, and which is found upon our own coafts.,

and ufually call’d a prule) the animal of the madre-

pora, that of coral, and the frefii -water polype,

Scarce differ but in magnitude ; fo that from having

feen one, an idea ofthe reft may eafily be formed. And
I mention this with the more freedom, as I myfelf,

upon a vifit with Mr. Trembley in Suftex at the late

excellent Duke of Richmond’s, whofe lofs we yet la-

ment, faw the fame order and oeconomyobfervedin the

coralline *, as is mention’d by M. de Peyflonnel of

* In that fpecies of it intituled by Mr. Ray, CoraHina minus ra~

wofa alterna vice denticulata , Vide Raii Synopf. Edit. 3. p. 35.
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the coral and madrepora. This phenomenon Mr,
Trembley had difcover’d fome time before

j and hav-
ing put fome frefh collected coralline into a phial of

fea-water, brought it to Goodwood
;
where, after it had

been fuffer’d to remain at reft a few hours, by the affifl-

ance of a microfcope a great number of very frnall

white polypes, exactly in form refembling the frefh

water polype, but infinitely lefs, were feen to protrude

themfelves from the inequalities of the coralline,

each of which ferv’d as an habitation for a polype.

When the water was ftill, thefe animals came forth,

and mov’d their claws in fearch of their prey in va-

rious directions ; but, upon the leaft motion of the

glafs, they inftantly difappear’d
; as was the cafe of

the coral- infeCt, defcribd by our author.

But to return. The flefh of the animal of the

madrepora is fo foft, that it divides upon the gentlefl

touch. This foft texture prevented M. de Peyffonnel

from detaching any one ; and he obferves, that there

are in thofe feas feveral large fpecies of urtica,

which become pappy upon the leaft touch. He men-
tions one fort of above a foot in diameter, whofe body

is as large as a man’s head, and which are of a poi-

fonous nature.

After the madrepora had been preferved three

days, the animals therein cover’d its whole furface

with a tranfparent jelly, which melted away, and

fell to the bottom of the water as the animal died ;

and both the water and madrepora then had a putrid

fifhy fmell. After having deftroy’d and confum’d

all the animals, the extremities of the madrepora

became white.

Imperatus
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Imperatus feems to have border’d upon this difco-

very, when he fays, “ that the extremities of the
“ madrepora are loft, of an obfcure purplifh colour,
“ containing a membranous fubftance

; from whence
“ one might lufpedt, that it partakes of a fenlitive
(t and animal life.”

Our autnor made the experiment here laid down
upon every fpecies of madrepora, which he found, du-

ring the three months he continu’d upon the coafts of

Barbary. He obferv’d always the fame appearance,

allowing fome little difference for the colour and
lize of the animals, the texture of their bodies, and

that of the bodies themfelves, upon which they were
produced.

From what I have here extracted concerning the

coral and madrepora, an idea may be formed of the

millepora, lithophyton, corallines, and fponges ; each

of which is, according to our author, the habitation

of numerous animals, and form’d by them. He
has given us from his own obfervations particular

accounts of each of thefe productions, and divided

them into genera and fpecies with great accuracy ;

and though in common they are the habitations of

animals, each fpecies varying in form and bulk, and

compofing its cell in various forms and manners,

and of different confidences, conflitutes their effential

character. As oyfters, fcallops, mulcles, cockles,

fnails, &c. have a power given them by the Author

of nature of forming and enlarging their feparate

dwellings ;
to thefe bodies, the fubjedts of this treatile,

the fame power is given, but in large families.

In the madrepora, its animal occupies the extre-

mity j in the millepora, the fubftance j
in corallines

and
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and Sponges, the void places $ in coral and lithophy-
tons, the cortical parts.

hach of thefe animals, according to their kind,
furnidi fubdances, differing, as much in confid-
ence as in form. That of coral is extremely hard,
and compact

3 the madrepora and millepora are of
a ftony, but more loofe texture j the coralline

is dill more foft
j the lithophyton of a fubdance

nearer horn than done ; and the fponge is foft and
eladic.

We obferve a great variety in the operations of
nature : the crab, the cuttle-fifh, and the fea fpider,

are endow’d with a tedaceous covering 5 the efculent

fea polype, and others of that clafs, have no fuch
defence. So mod of the animals, hitherto taken

notice of in this treatife, have a fecure retreat ; but

there is a production, denominated by Imperatus

Lonca marina
, which has no fuch convenience. It

is, if I may be allow'd the expreffion, a foft madre-
pora. It grows at the bottom of the fea, and is a

feries of circular tubes, of about half an inch long,

and of two or three lines in diameter. Each of

thefe, at the end mod remote from the centre, is fur-

n idl’d with a fphinCter, from which are occasionally

protruded the legs or claws of the animal, like thofe

before-mention’d. The tubes themfelves are like-

wife at pleafure lengthen’d and Shorten’d. They
are faden’d to the rocks by a common broad furface,

after the manner of coral, and fuch-like marine pro-

ductions, and are of a coriaceous fubdance. Hither

likewife may be referr’d the foft lithophyton, ufually

call’d the fea mulberry, and defcribed by our author,

N n n which,
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which, upon obfervation, exhibits nearly the fame
phenomena with the preceding.

It remains now, that I lay before you fome account

of our author’s opinion concerning the propagation

of thefe animals. He fuppofes, that they fpawn, as

oyfters do ; and that their fpawn is inveloped in a

vifcous fubfiance, like that of teftaceous and other

fifh ;
and that by this vifcofity it is fatten'd indiffe-

rently to whatever folid body falls in its way, whe-
ther it be a rock, glafs, broken pots, flint-done?,

and fuch-like. This vifcous matter, coming to flag -

nate, is changed, according to its nature, into a folid,

and forms a lamina or Jlratum
,
fuch as is oblerved at

the bale of thefe productions, and ferves as it were
for their firfl principle. The egg, inveloped in this

vifcous fubftance, is hatch’d in its proper time, and

furnifhes the animal, which refembles the fea polype,

and other fbft flfli. Thefe animals have all the ne-

ceflary organs, and among others a particular gut,

which, in the cuttle-fifh, is fill’d with a black liquor,

the ufe of which, according to the vulgar opinion, is

that of being pour’d out at pleafure, to prevent the

animal being taken when purfued : but this liquor,

according to our author, ferves the animals, the fub-

jeCts of this treatife, with a matter capable of grow-
ing hard j and furnifhes the increafe of the body or

fhell of the animal, which, like other fhells, re-

mains always of the fame form, and is of a fize

proportionable to the animal. In the madrcpora it

lifts itfelf up under the animal, which always lies

upon it
;
but in the millepora it increafes from the

centre as the animal grows larger
;
and thus thefe

marine productions grow in jnfl proportions.

Thefe
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Thefe animals are nourifh’d without changing

their place, like American oyfters, which fatten
'

themfelves to the roots of the mangles', or like what
lias been heretofore call’d concha anatifera, which
fattens itfelf to old planks. Nature has furnifh’d

thefe polypes with claws, which they occafiorially

protrude from their cells, and feize their prey, as it

pattes by them
;
and thus they are nourittied, and

increafe, according to their particular mechanifm
and conttruCtion.

There are fome fpecies of the polype of the ma-
drepora, which are produced fingly, others in cluT
ters. The firft of thefe kinds may arife from the pa-

rent animal furnittiing but one egg at a time : other

fpecies depofit a number of thefe eggs at the fame
time, which coming to life all together are joined in

fuch a manner, that thev feem to conftitute one and
the fame body.

The millepora's grow one upon another ; their lit-

tle animals produce their fpawn, which attaching

itfelf either to the' extremity of the body already

formed, or underneath it, gives a different form to

this production. Hence the various fliapes of the

millepora, which is compofed of an infinite num-
ber of the cells of thefe little infeCts, which all to-

gether exhibit different figures, notwithttanding that

every particular cellule has its elfential form, and

the fame dimenfions, according to its own fpecies.

I have thus endeavour'd, in as concife a manner

as I was able, to communicate fome account of the

labours of the very ingenious author of the work be-

fore us. The time allow’d by the Society for thefe

extrads does not permit me to give any idea of his

N n n 2 arrangement
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arrangement of the great variety of bodies, the

fubje&s of this treatife, which is interfperfed every-

where with very curious remarks. You fee, that

M. de Feyffonnel, if his fyhem is admitted, has

made a great alteration ift that part of natural hi-

hory, of which we are now treating. Naturalifts

had been divided, whether coral, and the harder

productions of the fea, fhould be confider’d as plants

or hones. Thofe, who look’d upon them as hones,

among whom was Dr. Woodward, imagin’d them-
felves juhified in this opinion, from their exceflive

hardnefs, and from their fpecific gravity
;
and they

were herein confirm’d, by obferving, that if thefe

bodies were calcined, they were converted into lime.

Guifonaeus, in his letter to Boccone, fays politively,

that coral is not a plant, but a real mineral, com-
pofed of much fait, and a fmall quantity of earth ;

he fuppofes its form given it by a precipitation, fome-

thins; like that of the arbor Diana of the chemihs.

Diofcorides, Pliny, Casfalpinus, Boccone, Ray,

Tournefort, and Geoffroy, thought coral to be a

plant, from its root’s being fixed to rocks or hones,

as thofe of trees are to the earth ; and from its fend-

ing forth a trunk, which ramified into branches.

This opinion was feemingly hrengthen’d by Boccone’s

obfervation of the milky juice at the tops and in the

cells of coral ; and moh of all by the Count de

Marfigli’s difcovering, in the year 1706, what he

conje<3ured were the flowers of coral. Both thefe

opinions, countenanced by long time, and great au-

thority, M. de Peyflonnel has endeavoured to over-

turn ;
and to fhew, that thele productions were

neither hones, nor vegetables, but animals , and that,

like
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like oyfters, and other fhell-fijfh, nature had im-
power’d them to form themfelves a ftony dwelling

for their protection and fupport, each according to

its kind.

Some account of M. de Peyffonnel’s difcoveries

was tranfmitted by him to the Royal Academy of
Sciences at Paris in the year 1727 j but they were
not much attended to, till our ingenious brother Mr.
Trembley’s difcovery of the frefh-water polype. This
added much to their weight, and occafion’d M. Ber-

nard de Juffieu, of this Society, and of the Royal
Academy of Sciences at Paris, to vifit, in the year

1741, the fea-coafts ofNormandy, in order to fatisfy

himfelf of the nature of thefe marine productions

;

and his obfervations confirmed thofe of M. de Peyf-

fonnel. The fentiments of that great naturalift M.
de Reaumur upon this fubjeCt may be feen at large

in the preface to the iixth volume of his hiftory of

infeCts.

I cannot conclude this account, without obferving,

that, in my opinion, the Royal Society is greatly ob-

liged to M. de Peylfonnel, for his tranfmitting this

manufcript, which I confider as a very valuable

literary prefent.

LXXVI.
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LXXVL A Letter from Mr. Rich. Brooke,

Surgeon
,
to fames Par foils, M. D. Secretary

to the Royal SocietJforforeign Correfpond-

ence
,

concerning Inoculation.

S I R,

Read May 14, S there are very few, who efcape

having the fmali-pox looner or later

in life, and as very terrible confequcnces too often

attend the being feized with it in the natural way, it

is no wonder, that mod: people, who have not yet

had it, live in continual apprehenfions and fear

thereof; or that the great and evident advantages of

inoculating young perfons fhould have fo univerfdly

recommended, and fo firmly eftablifh’d, that practice,

which probably will never be laid afide, till fome
eafier and equally certain method be difeover’d.

Though l'uch a difeovery may, at firfl, feem a

thing rather to be wifh’d than hoped for, yet I flat-

ter myfelf, that an accident, which happen d fome
years ago in my practice, and the experiments,

which 1 have lince made in confequence of the hint

thereby givenmie, may, in fome meafure, contribute,

if not lead diredtly to it.

In the year 1747, I inoculated a young gentleman
in Maryland, then about twenty years of age. I

made a flight incifion, about an inch long, on the

belly of the biceps mufcle. In that I laid the lint im-
pregnated with variolous matter, cover’d with a di-

geflive pledgit ; then bound them on with a roller.

When
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"When I went afterwards to look at his arm (the
roller being too Hack) I found the pledgit and lint

were moved to the oppofite fide from the wound :

the incilion itfelf was but a little difcolour’d, but
the part, whereon the lint lay, after its removaly
was inflamed, and full of red pimples. I was afraid,

that the gentleman would not be affiedted with the dif-

order
; but we were not more fuccefsful than I ex-

pected
; for he had the fever, eruptions, &c. at the

ufual times.

As he had but thirty odd pu ftules in all, he went
thro’ the different flages of the diforder without the

lead threatening fymptom.
This induced me to try to communicate the dif-

order, without making any incilion ;
that is, by ap-

plying the infedted lint to the arm, and confining it

with an adhefive plaifler. The few patients, whom I

tried this method on, were children, and always with

fuccefs. The abforbent veflfels, I believe, in young

l'ubjedts efpecially, will always take in a fuflicient

quantity of the matter to contaminate the whole

mafs of the circulating fluids
;
and tho’ the denfity of

the pores, or fcaly infpiffations of the materia per-

jpirabids ,
in adults, may, in fome meafure, prevent

the diforder from being communicated by contadt

;

yet fridtion, as you, fir, very juftly obferved to me,

when I mention’d it to you, will eafily remove that

obflacle ; for by this means we may make the cuticle

as thin as we pleafe, and the warmth induced by

fridtion will dilate the mouths of the abforbent vef~

Ibis, and draw a moderate flux of juices to the part,
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fo that they may take in a fufficient quantity of va-

riolous matter to bring on the diforder. I am. Sir,

May 2, 1752. Your moil obedient humble fervant,

R. Brooke.

* Since the above account was communicated to the Royal Society by

Mr. Brooke, the experiment has been tried upon four children by Dr.

Conyers at the Foundling-Hofpital, but was followed neither by the va-

riolous fever or eruption in any one of the inftances.

LXXVII. yj Sequel of the Cafe of the Right

Honourable Horace Walpole, Rfq\ relatmg

to the Stone
, fence his ferfe Account in April

1750*

Read May 28, A FTER having found myfelf for

two years together perfectly well,

and free from all fymptoms of my former diforder,

having taken for fome time no more than one half

of the quantity of foap jand lime-water that I had
before ufed ; in November 1750, I came out of the

country in my coach in the ufual travelling pace,

without the leaft inconvenience. But having ventur’d

fometimes to go in a coach, after I came to town,

upon the Rones, I began at times to feel the fymptoms
of the fame diforder, which upon any motion, be-

fides that of going in a chair, even in walking to

any degree, increafed upon me ; and driving only in

my chariot thro’ the two parks to Kenfington, with-

out going upon the Rones, I found myfelf greatly

affedted, by making frequently and involuntarily

water, and fometimes bloody, accompanied with hid-

den

* Sec above, p. 43.
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den flops, and fevere pains. However, taking the pre-

caution of going by water as far as the Old Swan,
and being carried from thence in a chair as far as

Whitechapel, I ventur’d in a chariot, fitted up with
the bed French fprings, to go into the country with
Mrs. Walpole about midfummer lad : but before I

had got half way to Epping, tho’ the horfes went but

a gentle pace, I felt as great unealinefs, attended

with the fame fevere fymptoms, as I had ever done

;

which frequently returned, and continued upon me
during the whole journey for four days together, with

little or no abatement, except while I was in bed

;

whereas formerly, after I had lain fome time, I was
perfectly eafy the whole night. In lighting from my
coach, upon my arrival at my houfe in the country,

I had indeed a cruel dt ; but after I had reded one

night, and kept myfelf as quiet as poflible for feve-

ral days, I found myfelf perfectly well again ; and

as I never went in a coach, and did not walk much,
during my whole day in the country lad year for

about five months together, I never felt the lead

fymptom of uneafinefs.

A few days before I left the country in November
lad, I took a turn or two round my park in my
chariot, free from pain; which encouraged me to

undertake a journey to town again in my chariot, by

fhort dages, and gentle driving
;
and it was perform’d

in five days to Whitechapel, without my being fenfi-

ble of the lad inconvenience any part of the way

;

neither have I felt any fince my arrival in town

;

and I continue well, taking daily, as I have con-

dantly done from the time I went lad into the

country, the full quantity of foap and lime-water, as

formerly I took.

O o o LXXVIII.
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LXXVIII. Part of a Letter from Mr

.

John
Parker, an Englifh Pamter at Rome, to

hh Father at London, concerning the late

Eruption of Mount Vefuvitis : Communi-

cated by Mr. Henry Baker, F. R . S.

Honoured Sir, Rome, Dec. 20, 1751.

Read May z8,“|rpiAD the fatisfadiion, whilft at Naples-

IL to fee the eruption ofMount Vefuvius*

which was very extraordinary
;
but the want ofroom

here hinders me the giving you any very particular

account. It lafled about ay days in all, and broke

out of the fide of the mountain
;
preceded by an

earthquake, felt all over Naples at the time of the

eruption. The mountain in the middle of the cra-

ter or cup, which formerly threw out the (tones,

funk down, with about a third of the bottom of the

faid cup. 1 he breadth of the matter it threw out is

in fome places half a mile over, in almoft the leafl

part 60 feet ; and has filled a valley, into which it

ran, that might be about do feet deep, and raifed a

mountain in the fame place, of matter and afhes,

about 50 feet high ; and its whole length, from the

mouth to where it flopp’d, is about y miles
; but it did

not arrive at the fea by near five miles. The matter,

which is here called lava, feems to be compofed of

iron, antimony, fulphur, and falts, and is not always

of the fame colour, taile, £5V. in every place. The
thing I can compare it to moft, is the large cinders

thrown out of your great iron works, but cover’d

over in many places with the above falts and fulphur.

Whilfl the lava run red-hot, I faw a man throw a

mafe
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mafs of the cool lava from an height upon it, which,
far from linking into it, rebounded like a ball. Its
motion was as flow as the common walk of a man.
It broke out in live different places. I walk’d on it

for about a mile, whilll near three feet of the top
were cool’d

; but for many feet underneath as red to
the fight as the furnace of a glafs-houfe. It cover’d
and burnt up trees, houfes, &c. in Ihort all it found
in its way. From,

SIR,

Vour dutiful fon,

John Parker,

LXX1X. *The Cafe of a Piece of Bone,
toge-

ther with a Stone in the Bladder>fuccefsfully

extracted by Mr, Jofeph Warner, F,R,S•

and Surgeo?i to GuyV Hofpital.

Read May 28,/ H E Hone in the bladder is a dif-
17 5

2 -

eafe f0 common to both fexes,

and the fymptoms, and circumftances attending it

are in general fo well known, and fo much alike,

as to render few cafes of this kind worthy ofcommu-
nication. But as the following is attended with a lin-

gular, and perhaps unparallel’d circumftance, I make
bold humbly to offer to your confideration a Ihort

account of the following fadt

:

Ooo 2 Elizabeth
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Elizabeth England, aged 48 (in all other relpects

an healthy woman) had been afflicted with the fym-
ptoms of the tone in the bladder for about two
years, for which fhe put herfelfunder my care.

After having prepared her in the- ufual manner, I

proceeded to the operation 3 but in a method fome-
what different from that generally pradtifed, which
is effected merely by a forcible dilatation, and confe-

quent laceration, of the urethra. For having alrnoil

always obferved an incontinence of urine, in confe-

quence of this method of operating, for this reafon,

and from the fuccefs which I had fome time ago

met with, in an extraordinary cafe communicated
to this Society, I departed from the ufual method
of operating, and cut the urethra obliquely upwards

on the right fide, to about half its length 3 which
I eafily did, by introducing a fmall knife into the

groove of the ftaff, and found very little force re-

quilite to the introduction of the neceffary inftru-

ments into the bladder, and in the extradtion of the

ftone, &c.

Upon laying hold of the hone, it broke 5 fo that

only a part of it, about the fize of a pigeon’s egg,

was extracted, upon the firft introduction of the for-

ceps. Upon introducing the forceps a fecond time, I

extracted a ragged and irregular piece of bone,

weighing 16 grains, which is now fubmitted to your

infpedtion. Before it was cleanfed, its cavities ap*

pear’d fill’d and cover’d with a mixture of hairy

and Eony particles 3 from whence I conjecture, that

it probably was the nucleus of the fione.

Nothing remarkable occurr’d during the cure,

but that the patient, ever fince the fecond day after

the
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the operation, has been capable of retaining her
urine, and is now perfe&ly well.

The operation was performed on the 7th inftant.

Hatton- Garden, May 28,

1752.

LXXX. An Account of a Water-Spout, rais'd

off the Land
,

in Deeping-Fen, Lincoln-

shire
;

by the Rev . Mr. benjamin Ray, of
Cowbit near Spalding in that County

;

communicated to the Society at Spalding, on

the 7 of May 1752, by Maurice Johnfon,

e/t, a?td by him to the Royal Society.

Read^May z8,T'X the year 1772, on the 7 of May, a
I/5Z

' X very uncommon phasnomenon appear’d

about 7 in the evening, in Deeping-Fen, which, from
its effects, I take to be a water-fpout, broken from
the clouds ; nor can it admit, in my opinion, ofany
other folution,

A watry fubftance, as it feemed to me, was feen

moving upon the lurface of the earth and water, in

Deeping-Fen. It marched along with fuch violence

and rapidity, that it carried every thing before it;

fuch as grafs, ftraw, and Hubble
;
and in its going

over the country bank, it raifed the duft to a great

height; and when it arrived in the wafli, in the

midft of the water, and juft over againft where I

live, then it was, that I ftrft faw it; and here it was,

that it ftood ftill for fome minutes. How dreadful

was
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j*va$ it to behold this moving phenomenon, now
fix’d ! to fee, as it were, a law of nature inverted

!

for this watry fubftance fpouted out water from its

own furface, to a coniiderable height, and all the

time attended with a terrible noife, fo as all the beafts

and iheep ran from it, greatly frighted.

Upon its fecond route, it proceeded in a fide-line

into the river, breaking in its paftage a fifhing-net,

and there it moved along, till it came to the church,

where it flood again fome little while, and then

made its next paflage thro’ the (pace, that is between

the church and the parfonage-houfe, towards Weflon
hills and Moulton chapel. In its way to thefe places,

it tore up a field of turnips, broke a gate off the

hinges, and another gate it broke to pieces. Thofe,

who faw it evaporate, affirm it afeended into the

clouds in a long fpearing vapour, and at laft ended

in a fiery ffream. There was a miff, like fmoke, fre-

quently round it. Three more were feen at the fame
nine in different places.

P. S, When this was read to the Society at Spalding,

feveral of the members prefent attefted, that they

themfelves faw this phenomenon in moft circum-

ffances the fame as here deferibed ; excepting only

the laft of a fiery ftream.

But to fome other people, who gave accounts of it

to them, it did fo appear.

LXXXI.
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LXXXI. A Defcription of Two Methods
,

by

which the Irregularity of the Motion of a
Clock

y arifngfrom the Influence of Heat
and Cold upon the Rod ofthe Pe?idulum, ?nay

be prevetited \ by John Ellicott, F. R. S.

Read June 4, r
g

\H E firfl: of thefe methods confifts in
1/52

JL a particular conftrudtion of the pen-
dulum itfelf, which occurr’d to me feveral years ago.

In the beginning of the year 1738, I put into the

hands of Mr. Machin, then one of the fecretaries, a

defcription and a drawing of fuch a pendulum, in

order to their being laid before this honourable

Society : but Mr. Machin, foon after, acquainting

me, that a gentleman, of whofe fkill and judgment
in mechanical contrivances I had always entertain’d

the higheft opinion, made fome objections, I was
advifed to defer communicating my invention to this

Society, till I fhould have examined into the weight

of thofe objections, and, by a fair and impartial

trial, fhould be fully allured, that the contrivance

would anfwer the end propofed. And having now
at length obtain’d that fatisfaCtion, I beg leave to

give a fhort narrative of fome of the mod remarka-

ble obfervations I have made during this inquiry,

which I hope will not prove unacceptable to this

honourable Society.

About the year 1732, an experiment, which I

made, in order to fatisfy fome gentlemen
,

that the

..rod of a pendulum was liable to be conliderably in-

fluenced by moderate degrees of heat and cold, led

me
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me to confider, that, as metals differ from each

other in their denfity, it was highly probable they

might likewife differ from each other in their ex-

parffion
; and that this difference of the expanfions of

two metals might be fo applied, as in a great mea-
sure to remove thole irregularities in the motion of
a clock, which arife from the effeCt of heat and coid

upon the length of a pendulum. With this view,

not long afterwards I contrived the pendulum now
defcribed by Fig. 1.

In which a b reprefents a bar of brafs, made quite

fad: at the upper part by pins, and held contiguous,

at leveral equal distances, by the fcrews 1, 2, 3, &c.
to the rod of the pendulum, which is a bar of iron ;

and fo far as the brafs bar reaches, is filed of the fame
fize and fhape, and confequently does not appear in

the figure
;
but a little below the end of the brafs

bar, the iron is left broader, as atj d d, for the con-

veniency of fixing the work to it, and is made of a

fufficient length to pafs quite thro’ the ball of the

pendulum to c. The holes, 1,2, &c. in the brafs,

thro’ which the fhanks of the fcrews pafs into the

iron rod of the pendulum, are filed as in the draw-

ing, of a length fufficient to fuffer the brafs to con-

tract and dilate freely by heat and cold under the

heads of the fcrews. eeee reprefents the ball of the

pendulum: ff> two ftrong pieces of fteel, or levers,

whofe inner centres, or pivots, turn in two holes

drilled in the broad part of the pendulum-rod, and

their outer ones in a ftrong bridge, or cock, fcrew’d

upon the fame part of the rod, but omitted in the

draught
;
becaufe, when put on, it covers this mc-

chanifm. ggt
are two fcrews entering at the edge,

and
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and reaching into the cavity near the centre of the ball.

The ends of thefe fcrews next the centre are turn’d

into the form reprefented in the drawing, which,
prefling with the weight of the ball againfl: the longer

arms of the levers, caufe the fhorter arms to prefs

againfl; the end of the brafs bar at 6. Things being

in this fltuation, let us fuppofe, that the rod of the

pendulum, and the brafs annexed to it, grow longer

by heat ; and that the brafs lengthens more than

the iron of the fame length : then the brafs, by its

excefs of dilatation, will prefs the fliort ends of the

levers downwards at 6, and at the fame time necef-

larily lift up the ball, which refts upon the long ends

of the fame levers at ff, to any proportion neceflary

;

And provided the ends of the fcrews do prefs upon
the levers at a proper diflance from the centres, the

laid ball will be always kept at the point of fufpen-

flon, notwithstanding any alteration the rod of the

pendulum may be liable to from heat or cold. What
this diftance ought to be, may very nearly be deter-

mined, if the difference of the expanflon between-

the brafs and iron bars is known ; for the proportion

the fhorter arms of the levers ought to bear to the

longer ones will always be, as the excefs of the ex-

pansion of the brafs is to the whole expanflon of the

iron, as may be thus eaiily demonflirated. Fig. 2 .

Let the line ab, drawn perpendicular to the line ef
reprefent a bar of iron ;

the line c d a bar of brafs,

the pricked line bg, the expanflon of the brafs

bar by the fame degree of heat : let the line g i be

drawn parallel to the line ef then will i h repre-

fent the difference of the expanflon of the two

metals: thro’ the points /j,£, draw a right line

P p p cutting
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cutting the line ef3 as in k j this line may be fup-

pofed to reprefent one of the levers turning upon
its centre at g , h the point where the brafs bar

adts upon the fhorter end of the lever, and k the

point where the fcrew adts upon the longer end of

the lever, which being the place where it inter-

fedts the line ej, it is evident the ball of the pendu-

lum will be as much raifed by the lever, as it would
have been depreffed by the expanfion of the iron ;

but the triangle i hg is fimilar to the triangle b gk-y
and therefore, as i h, the excefs of the expanlion

of the brafs, is to bg, the whole expanlion of the

iron, fo will bg, the Ihorter arm of the lever, be

to g k
3 the longer arm of the lever, 6). e. d.

At Fig. i. is placed a ftrong double fpring, whofe
ends preffing againlt the under edge of the ball, hin-

der it from bending the brafs bar by its forcible

adtion thereon at the point b
3
which, when the ball

is of a conliderable weight, it might otherwife be

very liable to do.

The defcription here given is exadtly agreeable to

the original contrivance ; and the only alteration I

have lince made in it, confills in placing the fcrews

gg within the ball of the pendulum, as reprefented

in Fig. 4.

But as the fuccefs of this contrivance depended

intirely upon the fuppolition, that metals were ex-

panded differently by the fame degree of heat, be-

fore I attempted to put it in execution, I thought

proper to inquire what experiments had already

been made upon this fubjedt, when Mr. John Eames,

a late very worthy member of this Society, put into

my hands Mr. Graham’s account of his quicklilver

pendulum
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pendulum (as it is now commonly called) published

in the Philofophical Tra?ifa£lions
y N° 392, which

account I found to be introduced by the following

paragraph

:

u Whereas feveral, who have been curious in
“ meafuring of time, have taken notice, that the vir
a brations of a pendulum are flower in fummer than

in winter; and have very juftly fuppofed this al-
ct teration has proceeded from a change of length in
<c the pendulum itfelf, by the influences of heat and
a cold upon it, in the different feafons of the year

;

“ with a view therefore of correcting, in fome de-
<c

gree, this defeCt of the pendulum, I made feve-
u

ral trials, about the year 1 7 1 y, to difcover whe-
cC ther there was any confiderable difference of ex-
f< panflon between brafs, fleel, iron, copper, filver,

<c &c. when expofed to the fame degrees of heat,

as nearly as I could determine; conceiving it would
“ not be very difficult, by making ufe of two forts

u of metals differing confiderably in their degrees of
“ expanflon and contraction, to remedy, in great
a meafure, the irregularities, to which common pen-
tc dulums are fubjeCt. But although it is eaflly dif-

u coverable, that all thefe metals fuffer a fenflble

alteration of their di mention by heat and cold ;

“ yet I found their differences in quantity, from one
“ another, were fo fmall, as gave me no hopes of
tc fucceeding this way, and made me leave off pro-

“ fecuting this affair any farther at that time.”

The reading this paragraph proved at that time

fuflicient to make me lay aflde all thoughts of fuc-

ceeding in a contrivance founded upon principles,

which a gentleman of fo great abilities, and known
P p p 2 accuracy
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accuracy in making experiments, had, after trial,

judged to be inefficient. And it was not till about

the latter end of the year 1734, that I again refumed

them on the following occafion. A gentleman de-

firous to make fome experiments concerning the ex-

panlion of metals, employ’d me to make him an in-

ftrument like one invented by Mr. Mufchenbroek for

that purpofe, which he calls a pyrometer. Upon
looking over Mr. Mufchenbroek’s experiments, I not

only found the difference between the expanfion of

fome of the metals much greater than I expected,

but, as I thought (if they were to be depended upon)

fufficient to anfwer my former purpofe. This led

me to conlider the ftrutture of the inftrument, which
Mr. Mufchenbroek made ufe of in his trials, and

upon examination, I thought it liable to fome objec-

tions, which I imagined would make the refult of

experiments made by his inffrument very uncertain.

I therefore endeavour’d to contrive one of a different

conftruction, that might be more to be depended

upon. Such an inftrument I fome time afterwards

completed, and had the pleafure to find it fo far

met with the approbation of l'everal very worthy

members of this Society, that, at their particular de-

lire, I drew up a defeription of it, which was read, and

the inftrument itfelf fhewn to the Society on the 8 of

April 1736*: and though it was not in every re-

fpedt

• This appears from the minutes of the Royal Society
;

tho’ the

defeription and manner of that inftrument was, by fome miftake,

placed fix months later in the Pbilof. Tranf. Vol. XXXIX. N. 443.
for October 1736. The other dates, mention’d in this paper, re-

lating to that inftrument, are likewife juftified by authentic vouch-
ers, which have been produced by Mr. Ellicott.
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fpedt fo accurate as I could wifh, I am fully per-

fuaded, that fuch experiments, as are carefully made
with it, may be depended upon, as very near the

truth. Having made a great variety of experiments

with this inftrument upon bars of different metals, as

ne'arly of the fame dimenfions as poffible, I found,

upon a medium, their feveral expanfions by the fame
degree of heat to be as follows

:

Gold Silver Brafs Copper Iron Steel Lead

71 I0 3 95 8 9 60 5 6 149

And as I found fo great a difference between the ex-

panfion of brafs and iron, I immediately determined

to make a pendulum after the manner above de-

fcribed, compofed of thofe two metals, and likewife

order’d a clock to be made, with the utmoft care

and exaCtnefs ; and, as I then apprehended, with

fome confiderable improvements, with which I in-

tended to make the experiments. Thefe were both

finifhed in the beginning of the year 17385 and hav-

ing no reafon to doubt of fuccels, I fhew’d the pen-

dulum to the late Mr. Machin, and gave him a draw-

ing and defcription of it, in order to its being com-
municated to the Royal Society; but, as I have al-

ready obferved, objections were made to it, of which

the only one, that appeared to have any weight, was,

that it had been found by experiment, that two bars

of different metals, fcrew’d together, fo as to be in

contaCt with each other, would not expand,regularly

and fmoothly, but by jerks. In order to examine

into the force of this objection, I directed two bars of

equal dimenfions to be made, one of brafs, the other

of iron, of about two feet in length, fatten'd together

after the fame manner, as the two rods of the

pendulum,
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pendulum, which I intended to place fo, that, by

adting very near the centre of an index of a confider-

able length, even the fmallett alteration in the bars

would be made fenfible, and by the motion of the

index I fhould be able to form a judgment, whether

the rods moved regularly and freely, or not : but be-

fore this was put into execution, I contrived, by

fattening the two bars to the back plate of a clock,

not only to make them anfwer the end above pro-

pos’d, but, at the fame time, to lengthen or lhorten

a pendulum of a common conftrudtion, in fuch a

manner, as fufficiently to correct the irregularities

ariling from the influence of cold or heat upon it.

The manner of applying them is deferibed by Fig. 3.

In which, a a a a reprefents the back plate of the

clock, bbb^ a triangular piece of brafs, ferew’d by

two ferews, thro’ the flits c c, to the plate, yet fo

that it may be drawn backwards or forwards by

means of the ferew at ef is a brafs bar, about

two feet in length, made fatt at the bottom, by a

ferew and two pins at /’ to an iron one of equal di-

menfions, to which it is likewife ferew’d by the

ferews 1, 2, 3, &c. after the fame manner as the

rod of the pendulum already deferibed. The iron

bar is fattened at the upper end to the triangular

piece of brafs, nearly under that part of the brafs bar

marked e. g h is a ttrong brafs or iron lever, move-
able upon a centre at g, and is fupported by the up-

per end of the brafs bar
;

i i is the cock, on which,

in a common clock, the pendulum is hung
;

k

part of the rod of the pendulum, whofe fpring pair-

ing thro’ a fine flit in the cock i /, is fatten’d to a

ftud riveted into the lever at /. The flit in the cock

mutt
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Hiuft be made fo clofe, as to prevent the fpring from
having any lateral motion in it.

From this defcription it is evident, that, if the
brafs bar expands more than the iron one, it will

raife up the lever, and, confequently, the pendulum,
which is faften’d to it; and, as the length of the pen-
dulum is only from the centre of ofciilation to the

under part of the flit, thro’ which the fpring pafles,

the pendulum will be thereby fhortened; and, by
making the point of the brafs bar to adt upon a pro-

per part of the lever (to which it is capable of being

adjufted by means of the fcrew d) the pendulum may
be fhortened to whatever degree fhall be neceflary.

To prevent the pendulum from bending the bars,

which it would be liable to do, if the ball of the pen-

dulum was of any confiderable weight, the end of

the lever, fartheft from its centre of motion, is

hook’d to the end of a chain, which is wound about

and faftened to a fmall pulley at m. Upon the fame

arbor, to which this pulley is fixed, is faftened an-

other pulley, of a much larger diameter, to which is

hung, by a filk line, the weight or counterpoife n.

By means of this counterpoife, any part of the weight

of the pendulum, that fhall be defired, may be taken

off from prefling againft the brafs bar. And if, upon

the end of the arbor, to which the pullies are fixed,

an index be placed, fo as to point to a graduated cir-

cle, the leaft motion of the lever will not only be

eafily perceived, but alfo whether that motion is uni-

form and regular, or not. And upon having, fome

time after, made a clock with this contrivance added

to it, I had the pleafure to find the index not only

to move very fenfibly, but very regularly, and never,
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that I could perceive, by jerks. And I doubt not,

but, when the point of bearing of the brafs bar upon
the lever is once well adj ufted, it will be found to

lengthen or fhorten the pendulum to as great a degree

of exacftnefs, as any other method whatfoever. But,

as I have not as yet thought of any other method of

adjufting it, except from actual trial in different lea-

ions of the year, I muft prefer the pendulum to this

method, which, from the great eale, as well as ex-

a&nefs, with which it is capable of being adjufted,

will, 1 think, appear to have much the advantage

over any other contrivance yet made ufe of for this

method I take for adjufting the longer arms

of the levers of the pendulum to the fhorter ones is

delcribed in Fig. 4. To a ftrong poft, fixed to the

wall, is faftened a fmall fhelf, lupported by two
brackets a b. In the middle of this fhelf is faftened

a wire, by the fcrew e ; to the end of which the pen-

dulum is to be hung. Below this fhelf, at the di-

ftance of about 40 inches, is placed the index c d
,

turning freely upon a center : The length of the in-

dex is fo inches. At the diftance of half an inch,

upon a part of the index produced beyond the centre,

is placed a fteel pin ; and in the back of the pendu-

lum, as near the centre of ofcillation as may be, is

drilled an hole to receive this pin ; when the pen-

dulum is hung upon the wire againft the poft, and

the wire is fcrew’d higher or lower by the fcrew

till the pin refting againft the upper part of the hole

(which is filed into a proper fhape for that purpofe)

keeps the index nearly in an horizontal polition. Be-

low the bottom of the pendulum is placed a fecond

index

purpofe

The

I



t 4S9 ]
index fg, exactly like the former, except that it is

kept in an horizontal pofition, by the fcreve k bearing
cigainft the end of the iron rod. When the experiment
is to be made, the pendulum is firft put into a box,
and gradually heated by a large lire, to a confiderable
degree, being often turned, that every part may be
equally expofed to the fire. And having continued
flint up in the box for l'oine time after it is removed
from the fire, that the two rods may be heated as

uniformly to the fame degree as pofiible, the pendu-
lum is hung upon the wire, and the two indexes

made to ftand nearly in an horizontal pofition. The
two graduated plates h i are then flid upon a wire,

till the divifions in each mark’d s are pointed to by
the indexes. As the pendulum cools, the lower in-

dex will be feen gradually to defcend but if the

ends of the two fcrews, in the ball of the pendulum,

aft upon proper parts of the levers, the upper index will

continue in the fame place. If the ends of the fcrews

are either too far off, or too near the centres of the

levers, the index will either rife or defcend
; and, by

comparing the number of divifions it has varied, with

thofe which the lower index has varied, a near efti-

mate may be made, how much the fcrews require

to be alter’d ; and, in a very few trials, they may
eafily be adjufted to a very great exadnefs. In

order to make an actual trial, how far this contri-

vance of the pendulum will anfwer the end propofed,

it is neceftary, that the clock, to which the pendulum

is fitted, be made with great exadnefs, and intirely

to be depended on : For otherwife the experiments

will be very uncertain, as I found in the clock I firft:

made ufe of.

0-31 I have
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I have already obferved, that, in order to render

this clock as perfeCt as poffible, I made it, in feve-

ral refpe&s, different from the common ones, in hopes

of removing fome imperfections I apprehended they

were liable to. But as, in this attempt, I fell into an
error, which it was a confiderable time before I dif-

cover’d, my making, the trial was thereby greatly re-

tarded. And in order to prevent others from falling

into the like miftake, I fhall beg leave to give fome
£hort account of it.

In a common clock the pendulum is ufually hung
by a fpring to a cock on the back plate of the clock,

W'hilff the wheel and pallets, by which the pendu-

lum is kept in motion, are placed in the middle

of the frame ; and the pendulum is moved by a

piece of ffeel (call'd the crutch) riveted to one end
of the arbor, to which the pallets are fattened.

This difpotttion of the pieces I apprehended liable

to fome confiderable objections : To remedy which,

I contrived to fix the pallets to the upper part of

the pendulum itfelf, above the centre of motion

;

and, in order to make the pendulum vibrate as

freely as poffible, it was made to turn upon two
tteel points, and was hung in the middle of the

frame, exaCtly under the fwing-wheel, and fo as to

vibrate in the fame plane with it. By this means I

was in hopes, that it would have moved with much
greater freedom and regularity, than when hung after

the common method
j
and, upon trial, it was found

to move with fo great freedom, that a pendulum of

above 20 pounds weight, when hung in its place

without the clockwork, and made to vibrate thro’

an arch of two degrees, was found to make above

1200
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1200 vibrations, before it had loft half a degree, and
was obferved to have a lenlible motion above 2 c
hours afterwards

; and the clock, when firft put to-

gether, was kept going, for feveral days, by a weight
of only eleven ounces, hung to the end of a iingie

line. But it was not long, before I difcover’d, that

this great freedom made it liable to be confiderably

affedted by the lead: motion.

A remarbable indance of this I communicated to

•this Society, which was publifhed in the Philofoph,

cal ‘TranfaSiions
,
N° 4f3- But the greated objec-

tion to this method was, the points being fubjedt to

wear ; and I found, that the lead alteration in them
would occafion the clock to vary much more, than

(without having made the trial) I could have ima-

gined. To remedy this inconvenience, I made the

pendulum to move upon edges, like thofe, on which
the beam of a pair of fcales turns (a method I had
good reafon to believe had been made ufe of with

fuccefs) ; but I found thefe likewife liable to wear,

tho’ not in fo fhort a time as the points
;

fo that, after

much time fpent in making feveral experiments, in

order to remedy this inconvenience, I found myfelf

obliged to lay this method wholly afide, and to hang

the pendulum upon a fpring, as ufual.

In making this alteration, I obferved one circum-

dance, which I think deferves to be taken notice of.

Before I made any alteration in the work, I took par-

ticular notice to what height the pendulum required

to be raifed, before the pallets would efcape from the

wheel. I next obferved the number of degrees of

each vibration of the pendulum, when mov'd by the

clockwork ; and then, the clockwork being remov’d,

Qjj q 2 the
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the pendulum was made to defcribe an arch of two-

degrees
;
and particular notice was likewife taken, in

what fpace of time it had loft half a degree each vi-

bration. Having then made the neceffary alterations

for hanging the pendulum by a fpring, and particular

care being taken that the pallets fhould fcape off

from the wheel exactly at the fame angle as before,

the pendulum being hung by its fpring, and made
to vibrate thro’ an arch of two degrees, it was ob-

ferved to loie half a degree in about half the time it

did when turning upon edges. But, upon being

fet a-going by the clock-work, the pendulum was
found to defcribe an arch of near two degrees more
than before : For, when it turned upon the edges, it

defcribed an arch of only three degrees ; whereas,

now it was hung by the fpring, it vibrated near five

degrees y which was very different from what I ex-

pected.

This alteration being made; I foon found, that the

clock went very regular j and, after a fuflicient trial,

was fully fatisfied the pendulum would anfwer my
expectations. But, fearing left I might be thought

prejudiced in favour of my own invention, I engaged’

the Rev. Mr. Profeffor Blifs to make trial of it; and.

accordingly, in the beginning of the year 1750, I

fent to him, at Oxford, a clock for that purpofe

;

and, in January laft, I received from him a letter,

giving his opinion of it, of which the following (fo

far as relates to the clock) is an exact copy.

« S I R,
“ I have now had thorough trial of the clock ;

“ and am perfectly fatisfied, that your pendulum
’ “ takes
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u takes off the effedt of heat and cold as well as
<c either the gridiron -pendulum (as it is com-
<c monly called) or the quicklilver pendulum and
<c this upon fufficient trial for near two years. It has
tc this advantage of both the fore-mention’d ones,

“ that it may, by lengthening or fhortening. the
<c levers, be eaffiy adjufted to the exadt proportion
u of the difference of the iron and brafs, which nei-
te ther of thofe kinds is capable of, without very
<c great trouble and difficulty. I was indeed preju-

diced again!! the method of doing it by levers, as
u I had heard the late Mr. Graham fay, that he had
“ tried levers in different ways, that he found they
” did not work regularly and freely, but by jerks.

However, in your method, I am fatisfied, by the.

<c fulled experience, that they fucceed as well as
Ci either of the other forts, or perhaps any other kind,'
(( that may be invented hereafter/'

Before I conclude this paper, I fhall beg leave

to acquaint this honourable Society, that, in the

year 1 748, I made a model of a contrivance to be

added to a pocket-watch, funded upon the fame
principles, and intended to anfwer the like pur-

pofe, as the pendulum above defcribed. And, at

a meeting of a council of this Society, on February

15 laft, I produced a watch (which I had made for

a gentleman) with this contrivance added to it, and
likewife the model, by which was fhewn to the

gentlemen then prefent what effedt a final! degree of

heat would have upon it. But, as I have not yet

had fufficient trial of this watch, I fhall defer giving

a particular defcription of this contrivance, till I am.
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fully fatisfied to what degree of exadhiefs it can be
made to anfwer the end propofed. I am,

Jure 4, 1752,

Gentlemen,

Your moil obedient

humble fervant,

J.
Ellicott.

LXXXII. A Defeription of a new Tackle or

Combination of Pullies, by Mr.
J.

Smeaton.

Read June 1 I I E axis in periirochio
,
and the com-

1752 X pound pulley, are the only mecha-
nic powers, which can with convenience be applied

to the moving large weights, when the height, to

which they are intended to be railed, is conliderable.

The excellence of the former is, their working with

little fridtion ; that of the latter, in their being eafy

to be moved from place to place, and applied ex-

tempore, as occafion requires.

The prefent methods of arranging pullies in their

blocks may be reduced to two. The firft confifts in

placing them one by the fide of another upon the

fame pin ; the other in placing them diredtly under

one another, upon feparate pins. But in each of thefe

methods an inconvenience arifes, if above 3 pullies

are framed in one block. For, according to the firft

method, if above 3 pullies are placed by the fide of

caie another, as the laft line, by which the draught

is
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is made (or, as it is commonly called, the fall of
the tackle) muft neceflarily be upon the outfide

pulley or fhieve ; the difference of their fri&ion will

give it fo great a tendency to pull the block awry,
that as much will be loft by the rubbing of the

fhieves againft the block, on account of its obliquity,

as will be got by increafing the number of lines.

The fecond method is free from this objection 5,

but, as the length of the two blocks, taken together,

muft be equal to the fum of the diameters of the fix

pullies, befides the fpaces between for the ropes, and
the neceftary appendages of the framing, were there

more than three pullies in each block, they would
run out into fuch an inconvenient length, as to de-

duct very confiderably from the height, to which
the weight might otherwife have been raifed : fo that,

upon thofe accounts, no very great purchafe can be

made by the common tackles of pullies alone.

In order therefore to increafe its power, fometimes

a fecond tackle is fixed upon the fall of the firft

;

but here it is obvious, that whatever be the power

of the fecond tackle, the height to which the weight

might otherwife have been raifed by the firft, will be

lefs in the fame proportion as the purchafe is in-

creafed by the fecond.

Again, very frequently the fall of the firft tackle

is applied to an axis in peritrochio
,
which increafes

the purchafe very commodioufly without the incon-

veniencies laft-mention’d j but then the machine is

render’d cumberfome, and, confequently, lefs fit for

a moveable apparatus.

All thofe impediments I have avoided, by com-

bining the two methods, above defcribed, in one-

The-
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The pullies arc here placed in each -block in two
tier; ieveral being upon the fame pin as in the firft

method, and every one having another under it, as in

the fecond ; as aifo that, when the tackle is in ufe,

the two tier, that are the remoteft from one another,

am fo much larger in diameter than thofe that are

neareft, as to allow the lines of tire former to go
over the lines of the latter without rubbing.

From this conftrodtion arifes a new method of

new method of reeving the line upon the fliieves

:

For here let the number of thieves be what it will,

the fall of the tackle will always be upon the middle

thieve, or on that next the middle, according as the

number of pullies on each pin is odd or even.

To do this, the line is fixed to fome convenient

part of the upper block, and brought round the mid-
dle fhieve of the larger tier of the under block, from
thence round one of the fame fort next to the centre

one of the upper block ; and fo on till the line comes
to the outfide fhieve, where the laft line of the larger

tier falls upon the firft fhieve of the fmaller, and

being reeved round thofe, till it comes at the oppo-

fite fide, the line from the laft fhieve of the fmaller

tier again rifes to the firft of the larger, whence it is

conducted round till it ends on the middle fhieve of

the upper block on the larger tier; as will appear

more plain, by infpeeftion of the figure annexed.

In this method all the lines are clear of one an-

other, and the blocks are kept parallel. The model
which I have the honour to fhew the Society, and

from which I made the draught, is a compofition

of 20 fliieves, five on each pin. With this model,

which may eafily be carried in the pocket, I have

raifed
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raifed 600 weight. But with a tackle of this fort,

properly executed in large, one man will eafily raife

2. ton, and a greater number in proportion

I have tried feveral numbers of fhieves as far as
3 6 ;

but 20 feems to be the larged; number, that will an-
fwer well in practice.

A very commodious tackle of 12 might be exe-

cuted in wood, in the fame manner that common
blocks are made.

I fhould not have troubled the Royal Society with
an account of this contrivance, did it not feem pro-

mifing of much utility, in a variety of purpofes; par-

ticularly for merchants, feamen, builders, engineers,

&c. I therefore intirely fubmit it to the cenfure of
tliat honourable body.

J.
Smeaton.

iP. &. In conftru&ing a tackle of 20 for 3 tons, the

larger tier of fhieves fhould not be lefs than S

inches, the running line needs not be thicker than

half an inch diameter, and the iron pins need

not be fo thick.

* A large tackle of 20 was tried on board one of his Majefty’s

{hips ;
and by the help thereof, tho’ it was with a new rope, one

man raifed one of the fhip*guns and carriage, that together weighed

27 hundred -weight ; there being a perfon, as ufual, to bold on , or

prevent the rope from flipping back.

R r r LXXXIII.
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LXXXIII. ExtraEi of a Letter from Wm.
Dixon, Efq\ F. R S. to Mr. W. Watfon,

F. R.S. from Loverfall near Doncafter/«

Yorkfhire, June i, 1752. concerningfome
vegetable Balls

; with Remarks on the?n by

Mr. Wm. Watfon.

Dear Sir,

Read June i8,TT HAVE fent you fome balls, which.
I 7^ 2

‘ JL feem to me to be plants of a very par-

ticular kind. They were taken up in a frefh-water

lake, on a large common in the Eaft Riding of York-
fhire, about twelve miles weft of Hull. The lake

is from one hundred to two hundred acres in big-

nefs, according to different feafons, and empties into-

the Humber; which is pretty fait, and has fome-
times infeded it a little at very high tides. The
water is very bright, and the bottom in many places

is quite cover’d with thefe balls,, like a pavement, at

different depths. Thefe now fent were about fix

inches under water ; and many are left quite dry every

fummer. Whether they are particular to this place,

I know not, having no defcription of them in. my
botanic library. To you, who have fo general an ac-

quaintance in that branch of natural knowlege, they

may prove old acquaintance. [Thus far Mr. Dixon.]

The vegetable here mention’d, and which I take

the liberty of laying before you, I have never feen

till now ‘

r neither have I been able to find it defcribed

in any of the botanic writers, whom I have confulted.

The matter, ofwhich it is compofed, is that of a confer-

va ; and fhould therefore have had a place under that

genus



t 499 ]

genus in Dillenius’s Hiforia Mufcorum. They are

of a deep-green moffy colour, are hollow, of an
irregularly fpherical figure, and of different fizes,

from an inch and half to three inches in diameter.

They are cover’d with very jfhort villi externally, and
the thicknefs, from their external to their internal fur-

face, is about a quarter of an inch; their texture is

mofl compact the nearefi: to the. furface. I fhould

denominate them globofe conferva.

Mr. Ray, in his hiftory of plants, Vol. I. p. 83,
defcribes a plant, which he found in Sicily, fomething

like this now fent by Mr. Dixon. When treating of

the Algce Pomum of John Bauhin, which, according

to this laft, was of the colour of fponge, he fays,

Sfuod nos in Sicilia littovibus invenimus
,
colore erat

viridi
,

et propius accedebat ad burfa marina Cafal-

pini deferiptionem ;
erat enim intus concavum

, ex

mufeofa feu fpongiofa J'cilicet capillarifubflantia con-

fans ,
et ofiolum habebat rotundum

,
qua lapidibus ad-

harebat.

The plant now before you wants the ofiolum, by
which it adheres to the rocks, taken notice of by Mr.
Ray, in all the fpecimens I have feen ; and, from its

molly lubftance, can by no means be ranged under

the genus of alcyonium
,
where Mr. Ray has given us

the paffage juft now mention’d.

R r r 2 LXXXIV.
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LXXXIV. si Letter from the Rev . William

Henry, D. D. to the Right Honourable

the Lord Cadogan, F, R. S. concerning

the Copper-Springs in the County of Wick-
low in Ireland *.

My Lord, Ann-ftreet, Dublin, Apr. 18, 1752.

ReadJune i8,y TAVI N G, in my progrefs to vifit the

XjL charter-fchools, palled by the rich

copper-mines in the county of Wicklow, I judge, that

it will not be unacceptable to your lordfhip to receive

fome account of them.

Thefe mines lie in the fouthern part of the county

of Wicklow, upon the river Arklow, on each fide of

that river, and about feven miles weftward from the

town of that name, among hills, that rife to the

height of fmall mountains.

The mine, which was formerly wrought on, is

that of Ballymurtogh, on the fouth bank of the river.

It yielded vail profit to the undertakers ;
but, on ac-

count of fome difference between Mr. Whalley and
the company, it has been difufed for fome years paft.

This is amply compenfated by the far 1 richer mines

of Crone-Bawn (in Latin Corona alba) on the north

fide of this river.

Crone-

* An account of fprings of the fame kind in Hungary may be

feen in Dr. Edward Brown’s Travels
, p. 68, 69, edit. 1685, fol.

Count MaTigli’s Danubius Pannonico- Myftcus, tom. III. p. 25.

and Matthius Belius’s Notitia Hungar'ta , tom. II. p. 393, 394.
There is publilhed, in the Giornale dt Lctterati d' Italia

,

tom.

XXVII. Art. IV. p. 186, iff feq. a fecond letter of S gnor

Agoftino Soderini, of Venice, relating to the art of metallurgy, in

which he deferibes the method of changing iron into copper by

vitriol.
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Crone -Bawn is an hill of two miles in circumfe-
rence, and, as near as I can guefs, about 1000 feet

in height, fwelling regularly in the form of a large

inverted bowl. The bowels of this hill are, on all

tides, full of rich mines, as appears by the {hafts,

which have been funk in different parts of it. But
the principal works lie on the eaft fide, about half

way up the hill. Here I faw feveral {hafts, funk

from 50 to 70 fathoms deep, as the directors of the

works informed me. In finking thefe {hafts, the firft

mineral met with is an iron done. Beneath this,

they arrive at a lead ore, which leems mix’d with

clay, yet yields a large quantity of lead, and fome
filver. Under this lies a rich rocky filver ore, which
iparkles brightly, and yields feventy-five ounces of

pure filver out of a ton of ore, befide a great quan-

tity of fine lead.

Having pierced fome fathoms thro’ this, they ar-

rive at the copper ore ; which is very rich, and may
be purfued to a vaft depth.

There are five hundred men employed in thefe
’ mines ; and having inquired from feveral of them,

how they could live in thefe caverns ? they faid,

that they had their health very well ; and that there

was a particular quality in the copper-water to cure,

immediately, all fores in their {kin or fle£h. Their

pay is eight pence a day.

In order to carry off the water from the mines,

there are levels carried on a great way under-ground,

from the lower part of the hill. Out of thefe levels

ifiiie larged reams of water, molt drongly impregnated

with copper.

An accidental difcovery, which happen’d not long

ago, is like to make thefe dreams more beneficial

than
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le mines. Some of the work-
men, having left an iron (hovel in the ftream, found
it fome weeks after incrufted with copper, infomuch
that they thought it converted into copp>er. This
gave the hint of laying bars of iron in thefe ftreams,

which is done in the following manner :

Oblong pits arc dug, ten feet long, four wide, and

eight deep : the bottom laid with fmooth flags j the

(ides built up with ftone and lime, with wooden rude

beams acrofi> the pits to lay the iron bars on. Chains

of thefe pits are continued along the ftream, as far as

the directors pleafe ; for the water never abates of its

quality, if it were convey’d from pit to pit thro’ a

thoufand. Soon after the iron bars are laid in thefe

pits, they contract a copper ruft, which, by degrees, in-

tirely eats away the iron. The copper, which is in

the water, being thus continually attracted and fixed

by the iron, fubfides to the bottom of the pit. To
baften this diflolution, the iron bars are fometimes

taken up, and the ruft rubb’d off them into die pit.

In the fpace of twelve months the whole bar is com-
monly diflolved, if the iron be foft ; for fteel or

hard iron will not do here. The ftream is then

turn’d off the pits ; and the men with (hovels throw

up the copper, which lies on the flag at the bottom,

like reddifti mud. This mud, being laid in an heap,

and as foon as dry, becomes a reddifli duft
3 of which

I fend your lordlhip an ounce, that I took up on the

fpot. It is then fmelted into copper.

This being the apparatus, the produdt is thus.

One ton of iron in bars produces a ton and 19 hun-

dred and an half weight of this copper mud or duft.

Each ton of this mud produces, when fmelted, 16

hundred
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hundred weight of the pureft copper, which fells

at ten pounds per ton more than the copper, which is

made of the ore. There are about 500 tons of iron

now laid in thefe pits
; and the proprietors may,

with proportionable advantage, lay in many thou-
fands. '

The water, that runs from thefe mines, enters the

river Arklow on New Bridge
;
and is of fo corrofive

a nature, that no filh can live in this large river from
hence to the fea.

Ifyour lordlhip thinks thefe accounts worth notice,

you may communicate them to fuch of your friends*

and other curious perfons, as you pleafe.

I am, with the hncereft refpedt,

Your lordfhip’s molt obedient,

and moil humble fervant,

William Henry.

LXXXV. Extrail of a Letter to Dr. Maty,

F. R. S. from Geneva, 'concerning the In-

troduction and Succefs of Inoculation in

that City.

Read June i8,ttn September
1 750, the practice of in-

l 7 S z -

oculating the fmall-pox was firft in-

troduced into Geneva. The example was fet by a

young lady ;
and was, the next year, follow’d in the

hofpital of foundlings, where it was admitted by an

order of the governors, and authorized by the magif-

ftrates.
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trates. Their method of doing it was generally

the fame, which is now commonly ufed in England ;

whence indruCtions were fent to Geneva, when thev

firft began to inoculate Yet three perfons were inocu-

lated in a new manner. Thefe were blider’d flightly,

by means ofa fmall veficatory applied to that part of the

arm, where the incifion is ufually made. The blider

occafion'd by this plaider was open’d, and a pledgit

dipp'd in the pocky matter was applied to the exco-

riated part. In one indanee the incifion was made only

in one arm ; the fuccefs of which was the fame, as

when it had been made in both. Some pocky matter

was made ufe of, which had been kept three weeks-}

and fome, that had even been kept four months,

without any apparent difference in the effects from

that which was frefh }
unlefs it was owing to this,

that, in one indance, the fmall -pox came out four

days later than the ufual time.

The experience, which they have hitherto had in

Geneva, has l'uggeded to them a conjecture, that the

incifion ought to be made deeper, where the matter,

which is ufed, has been kept fome time. All, who
have yet heen inoculated in Geneva, have recover’d j

and the far greater nwmbcr of them have had but an.

inconfiderable number of puftules*

LXXXVI.
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LXXXVI. A Letter from James Parfons,

M. D. F. R. S. to the Rev. Mr. Birch,

Seer. R. S. concerning the Formation of
Corals, Corallines, &c.

S I R,
Read jane feveral ingenious opinions of

I/3 “‘

X fome of this learned Society, upon
what M. Peyffonnel has advanced, concerning the

formation of fome of the fabmarine bodies by ani-

mals, have occafion’d the following conjectures;

which I lay before you, not at all prefuming ab-

folutely to decide a queftion of fo difficult a na-

ture, but only to endeavour at throwing a little more
light upon the fubjeCt, in general, by fuch further

obfervations, as I thought would be mod conducive

at lead, to come to a little more certainty about it.

I believe it may be faid, that there can be no ocular

demonftration ofthe fabrication of any ofthefe bodies,

whether by animals, or by vegetation ; becaufe this

happens under the water, far enough from any human
obfervation. Therefore, when at any time fuch of

thefe, as are faid to be the work of animals, have been

taken up, there is no doubt, but that thofe foft gelati-

nous weakly animals may have been fecn upon them,

and thence have been concluded to be the makers of

them. Certainly there is nothing impoffible to Di-

vine Providence, in the order and difpolition of every

thing to the bed; advantage. Among the animals,

from the larged; to the mod minute, none are de-

ditute of proper habitations ; and we fee, amongd
S f f them
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them, prodigious variety in the modes and dcfigns of

fuch dwelling-places. Some are capable of erecting

for themfelves commodious apartments to live in, as

fhell-filh, even out of their own conftituent parts as

they grow. Others lodge their young in the very

ikins of animals
;
and where there are any, who have

neither fagacity nor firength enough to provide places

for themfelves, they arc at leaft taught by their

Maker, to find them ready made.

Such are the bounds fet to our intellectual powers

here, that we can have no means of judging of ob-

jects, which do not immediately fall under our in-

fpeCtion, but by comparing them to fomething elfe,

as near them as may be ; or by confidering their

proportions and effeCts ;
what is probable, what is not,

in the phenomena, that belong to them j and what
abfurdities may arife from the ufes and aCtions

afcribed to them ; for certainly they may be eafily

feen, by confidering the objeCts themfelves.

I would neither conclude, with M. Peylfonnel,

that, becaufe I found animals upon fuch bodies as

he mentions, they were the makers of fuch bodies;

nor that, if one or more kinds of thofe bodies

were actually the work of fuch creatures, all others,

that had any relation to them, mud alfo be their

work ; any more than I would, on the other hand,

conclude, that, becaufe one or more of thefe fub-

marine fubftances were not made by them, none at

all were produced by them. I would rather examine

the parts of thofe bodies in as nice and fcrutinous a

manner as poflible, and compare their charaCteriftics

with thofe of other bodies in both the animal and

vegetable kingdoms ; and, by finding out fome of

their
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their properties only, be, in a great meafure, able to

range them in the rank, which they were designed to

hold by Divine Providence.

In order to this, let us fee firft what are thofe ani-

mals, which we are acquainted with, who certainly

fabricate their dwelling-places, as they grow for them-
felves ; and what the common or ufual advantages

are, which they are in general obferv’d to be endow’d
with ; which will be beft done, by taking a near

view of them. All the teftaceous tribe, whether of

land or water, and whatever their forms be, may be

faid to produce their own habitations, but not to fa-

bricate them. For we muft obferve, there are but

two modes, by which thefe kinds of animals are fur-

nifhed with them; the one by fecretion from them-
felves, and thefe neceftarily grow with them; the

other by a defign’d apportion of parts of the ani-

mals themfelves. Now, in the firft cafe, there is a

neceftity for a juft proportion between the animal

itfelf, and the fhelly matter fecreted from it. It muft

be large enough, and have liability and ftrength in

proportion to the matter which it fecretes, and is to

move about with ; and it will appear, that this is-

the general rule thro’ nature : Or, if it be an immove-
able body, the creature ought certainly to be allow’d

fo much fignificancy and ftrength, as would, on the

one hand, feem neceffary for the fecretion of fo

much matter, as was fufficient to conftitute that

body ;
or, on the other, to be capable, by its own

proper adtion, of gathering together the matter, and

building up the ftrudture. Where this is wanting, I,

for my own part, would be far from haftily con-

cluding fuch work to be the fabrication of fuch

S f f 2 ' feeding
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feemingly weakly infignificant animals; more efpecial-

ly if, upon thefe very bodies, there were appearances

of ether chara&eriftics, that, at the fame time, were

likely to lead me into another arrangement ofthem.

I have produc’d here before you fuch of the fhell-

animals, as are unqueftionably the makers of their

own houfes, that are furnifh’d with thefe requifites

mention’d
;
and others I fhall now offer you, being

fomewhat nearer thofe faid to form the coral, &c .

than other teftaceous kinds.

The dentalia are tubular fhells, formed from their

inhabitant animal, as much as a cockle, or an oyfter

:

and we mull obferve, that each of thefe has a fuf-

ftcient cavity for its habitation, and in itfelfhasthe

proportional fize and ftrength neceftary for the pur-

pofe.

The 'vermicuU marini enjoy the fame privileges,

and are always attach’d to their fhells at their pofte-

rior extremities, as well as the others, of whatsoever

kind. They are found in groups, adhering together

by a natural cement, blended, and, as it were, con-

founded together ; and yet every one has its own cell,

and is fufficient to produce in thofe requifites before-

mention’d. All the kinds of thefe have one extre-

mity fmall, and increafe in diameter to the anterior

extremity ;
which is indeed the cafe of all the turbi-

nated fifh of whatfoever kind. To thefe we may
add, that the crufts of cruftaceous animals, and

thofe of infers in their chryfalis ftate, will always

fhew, how neceftarily an animal muft have power
and fufticiency to form his habitation, either by fe-

cretion, or adtual operation.

The fyringoides
,

fo call’d from their forms, carry

the fame teftimonies of their ftrength and power j

many
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many fpecies of which we find foffil, of which I have
the honour to fhew feveral fpecimens : And I have
no doubt, but it will be hard to find any creatures

more deficient, or, in other words, more abandon'd
to deftrudtion by the Creator, than thefe, in any
part of nature.

Whatever is conftrudled by an animal, that is,

among tbofe, that we know with any certainty, it is

furely to dwell in themfelves, or to depofit eggs or

young in. There was really no need to build a fa-

bric to dwell upon 5
becaufe all thofe creatures, luch

as the polypi of every kind’, which attach themfelves

to bodies, have innumerable forts of matter, to

which they can adhere every- where, near them : And
if thefe of the fea have, in their nature and proper-

ties, any analogy with our frefh-water polypi, as

to their propagation, and the detachment of their

young from themfelves ;
with the feveral kinds of

the fame genus, the polypes a panache
,

polypes a

bouquet
,
the bell-like polypi, and every other kind,

difeover’d by our ingenious obferver Mr. Trembley,

all which detach their young from them nearly in

the fame manner
;
one would almofi: be perfuaded,

that they were never intended to dwell in cavities,

but upon nidus's convenient for their attachment

only, with full liberty, at proper times, to detach

their young in like manner ; who immediately meet

fome or other of thefe fubmarine bodies for their

fecurity alfo ; for indeed there is hardly room to fup-

pofe any other way of propagation for thefe, than for

thofe of M. Trembley, fince they are much of the

fame fubftance and confiftency every way. And it

muft be remark’d, that few or no animals, that have

fhells
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fliells of any kind, can ever quit them, but muft re-

main in them till they die.

We are now, fecondly, to confider fome of the"

1110ft obvious marks, that dillinguifh vegetable from
other fubftances.

Whatever body is fixed by its root, no matter,

whether it be flat or fibrofe, increafing upwards, and

ramifying into fmaller and fmaller branches, till they

become more and more pointed to their extremities ;

having fibres either apparently tubular, or only po-

rous or woody, would incline one, who had at all

made the works of nature his ftudy, rather to favour

the idea of a vegetable in fuch a body, than that of

any other production. If thefe charadteriftics are com-
mon to any of the fpecies of corals, corallines, ma-
drepores, &c. it would be no wonder they ow’d

their increafe to a kind of vegetation; nor would
their hardnefs weigh at all againfl: it, becaufe every

one knows, that water is the univerfal vehicle of all

matter into bodies of this kind. It is by water, that

the teftaceous matter is carried into the juices of

fhell’d fifh, and from it detach’d into the order we
fee it in the (hells. It is from water, that fparry in-

cruftations upon vegetables are made : It is a depofit

from water, that lines our common tea-kettles with

a fparry crufl: : And it is alio this fluid, that con-

veys the particles of tartar into the grape, which is

afterwards depofited upon the fides of the wine-

veflel ;
and no doubt but it is water, which carries

up into thofe hard bodies their ftony matter ; for

there can be no doubt of their being organized

bodies. Befides, tho’ the organization, in its origin,

is probably flexible enough, yet the arrangement of

thefe



[s»]
thefe pctrific particles in fo exadt a manner would
inevitably render the whole hard enough, in the

courfe of its growth. Is not the fhell of a common
egg hard enough ? and yet its membrane, into the cel-

lules of which the teflaceous particles were fecreted

and ranged, in order to produce that hardnefs, was
foft enough before.

If we were to make tranfverfe fedtions of the ge-

nerality of thefe bodies, we fhould fee a regular ra-

diated order of pores from their central medullary

pipes, fome foliated, others more tubular, others

barely porous, all differing from one another only ac-

cording to their own natures. What more is there

in the order of the fibres of trees or plants ? Tranf-

verfe fedtions of any of thefe will fhew you the mod:

beautiful figures, in fuch orders, that can be conceiv’d;

which, long ago, that accurate and learned naturalift

Dr. Grew has ingenioufly obferv’d, in his Anatomy

of Plants
,
where he has given elegant figures of fuch

fedtions in a variety of examples. And altho’ fome

of thefe bodies have their pipes and pores quite flopp’d

up, as they grow, yet their external appearance will

fhew them fibrofe.

In like manner fome trees are fo very hard, from

the ffrong connedtion of their parts, that, in a tranf-

verfe fedtion, neither pores nor fibres can be diftin-

guifh'd ; and they are as fufceptible of a fine polifh

as any {tone. And indeed it would feem to me much
more difficult to conceive, that fo fine an arrange-

ment of parts, fuch maffes as thefe bodies confift of,

and fuch regular ramifications in fome, and fuch well-

contriv’d organs to ferve for vegetation in others,

fhould be the operations of little, poor, helplefs.
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jelly-like animals, rather than the work of more fure

vegetation, which carries on the growth of the tailed

and largeft trees with the fame natural eafe and in-

fluence, as the minutefl: plant, in a manner, which I

have elfewhere explain’d.

Is it not alfo fomewhat particular, that, if corals

are the work of thefe infeds, there fhould be no ca-

vity left behind them, as they raife it into branches ;

but that they fhould leave it folid within? And would
it not be very furpriling, that fuch cellular paflages,

as we fee diverfified into many kinds, fhould be

made by thefe creatures from the bafis, to be left

behind them, as they carry up the building, with-

out any further purpofe, in brain-ftones, &c ? If

this was the cafe, and that thefe little creatures could

be fuppofed to build them, there would be a deviation

from the general uniformity and purpofe, that is ob-

ferv’d every-where elfe: For certainly cells are built

by every animal to depofit fomething, eggs, young,

or other matter, in them ; neither of which can be

faid of the infeds in queftion.

It has been faid, that flies, wafps, and bees, build

themfelves cells ; in order to make a cdmparifon

between them and thefe polypi. They do fo ; but

is there no diftindlion to be made ? I can find fe-

veral. Bees, wafps, &c. are in themfelves, compad
ftrong animals, well made for the work allotted

them, very able to bring and put together the mate-

rials of their nefls ; and when they have done their

work, that proportion between the fabric, and the

creatures which raifed it, is apparent, which all nature

points out, and th# purpofe is fulfilled foon, in their

filling them with what nature had deftin’d they

fhould
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(liquid hold. But can this be faid of our polypi?

Where is that proportion between a little configu-

rated jelly, and the mafs of matter faid to be their

work ? What is depofited in the cells they form ?

What makes others folid ? And how do thefe jellies

fo wonderfully difpofe the fine arrangement of pores,

fibres, nodes, branches, &c. ? And to what purpofe,

if they could be luppofed capable of it ? In a word,
I humbly purpofe to fum up this eflay in two general

fentiments ; and thefe will be the rule, by which I,

for my own part, (hall always judge of things of
this nature ; viz.

1. Whatever bodies (hall be found to carry the

appearances and charadteridic marks of vegetables ;

even tho’ animals are found upon them, they cer-

tainly will pafs with me for fuch, till ftronger evi-

dence (hall evince the contrary. And,

2. I (hall ever expedt to fee, at lead, a feeming

power, proportion, and (lability, in animals, to ren-

der them capable of performing what they may be

thought to have done. I am,

S I R,

With the utmod refpedt.

Yours and the Society’s

mod obedient fervant,

J.
Parfons.

Ttt Lxxxvir.
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LXXXVVII. A further Account of the late

Plague at Conftantinople, in a Letter of
Dr . Mackenzie from thence

, of the 23 of
April 1752, to John Clephane, M. D.
F. R. S.

Read June 18, A S a corollary to my former account

fent to Dr. Mead, pleafe to know,
that, on January 3, 1752, there was an accident of

the plague, when the thermometer was at 53. Jan.

24, another accident, therm, y 2. Jan. 26, an acci-

dent at Buiukdere, therm, yi. Feb. 8, accidents at

Caffim, Pacha, and Phanar, therm. y2. Feb. 10,

an accident in Galata, therm. y5 ;
patient recover’d.

Feb. 1 5, another accident in the fame houfe, therm.

y3* March 8, an accident in Galata, therm, y6 j

and not one accident fince, tho’ at prefent the ther-

mometer is at yo, and has been at 44 the 1 6 inftant

;

fo that we have great hopes to get clear, if no in-

fection is convey’d to us from any other quarter.

To fatisfy you, how I came to be fo exaCt in dates,

it is proper to inform you, that I have kept, ever

fince I have been in Turkey, a journal of the ther-

mometer, barometer, winds, weather, difeafes, and

other events ; which I mark down exactly twice

every 24 hours.

Profper Alpinus obferves, that the Etefian winds

at Cairo remove the plague intirely; fo that they

fear nothing after thefe winds begin. And I can

allure, bona fide ,
that all the plagues, which have been

at Smyrna and Conftantinople for the laft twenty

1
.

years.
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years, have been hotted and mod violent during
the feafon of the Etefian winds; dill allowing, that,

were it not for the Etefian winds, the plague would
be more violent in the hot months. Witnefs the 24
of June 173 f, there being no wind, the ficknefs ra-

vaged more than any other day, while it laded.

I return you many thanks for diewing my remarks
to the Royal Society. I am fenfible they have no
other merit imaginable, beiides their being true,

which may be a motive for fome of the bed tade

to relidi them.

As I hear there is a bill to be brought into parlia-

ment to regulate quarantines, I will give my humble
opinion of them, as they ought to be obferved in

Great-Britain and Ireland

1. It feems to me ufelefs to put a (hip’s company
from the Levant in quarantine in Britain. For how
is it poffible, that men, who have been one or two
months at fea, tofs'd about with different winds and

weathers, and arriving, after fuch a time, in good

health in England, can have any infection in their

bare bodies ? Wherefore, as foon as they arrive, thev

diould be dripp'd naked, and have clean linen and

cloaths put on, and then fent immediately afhore.

This would fave to the owners of diips thefe failors

wages and victuals during the quarantine ; and the

failors might go to fea again, without eating the

bread of idlenefs for fo many days. The cafe is

different in Italy, and in the fouth of France ; to

which countries a diip with a fair wind may per-

form a voyage in eight days from the Levant ; during

which time a perfon may have the plague about

T t t 2 him.
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him, without being confin’d to his bed ; of which
there are many inftances.

2. There fhould be found very honefl men to be
overfeers of the lazaretto, who will take the trouble

of feeing all the goods unbaled, and every particular

parcel expofed to the air : Otherwife, if the goods re-

main in the fame place, and every fhred not expofed

to the air, they may be as well in the merchants ma-
gazines as in the lazaretto.

3. No perlon, during quarantine, fhould be al-

low’d to go near the lazaretto, excepting fuch as have

the care of it; for fear Grangers, going too near,

may receive infedtion from the goods in the lazaretto,

and, at their return, communicate it to others.

4. There fhould be one or more doctors to attend

the lazaretto, and take care of the people, who look

after it, in cafe any of them fhould be fick, that

their ficknefs may immediately be known: And,
fhould it prove contagious, the patient fhould be fe-

parated, and fo the infedtion, as much as pofiible,

hindred from fpreading.

f. The fhips fhould be very well clean’d and per-

fum’d in the hold, and between decks, where the

goods lay during the voyage, for fome days after

they are unloaden. Otherwife perfons going into the

hold of the faid fhips, may be infedted, and com-
municate the infedtion to others. This I communi-
cate to you, as you have an opportunity of converting

with feveral members of parliament*

Lxxxvm.
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LXXXVIII. A Letter of Mr. James Short,

F. R. S. to the Royal Society, concerning

the Inventor of the Contrivance in the Pen-

dulu?n ofa Clock
,

to prevent the Irregula-

rities of its Motion by Heat and Cold

>

Gentlemen,

Read^Nov. g, fubjedt of converfation of late

I having often turn'd upon that in-

genious contrivance in the pendulum of a clock, to

prevent the inequalities in its motion, ariflng from its

different lengths, in different feafons of the year, by
the effects of heat and cold ;

and it having been often

afked, who was the inventor of it, I have therefore

thought proper to draw up the following hiftorical

account of it : And as this account contains nothing

but matters of fadt, fupported by the belt authorities,

I hope it will be acceptable to this Society. I am

Your mofl obedient humble fervant,

J.
Short,

S
OON after the invention of pendulum-clocks

(juftly aferibed to the celebrated Mr. Huygens),

it was found, that they were liable to confiderable

inequalities in their motion ; which were imagined

to arife from the pendulum, in its vibrations, de-

scribing an arc of a circle ; and, confequently, that

the larger vibrations muft be flower than the fhorter

ones.
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ones. In order to remedy this imperfection, the fame
Mr. Huygens wrote a treatife, called Horologium of-

cillatorium (a piece of geometry, which does honour
to the lafl century), in which he demonflrates, from
the properties of the cycloid, that the vibrations of*
pendulum, moving in a cycloid, would be perform’d
in equal times, even tho* the vibrations were un-
equal. Pendulums therefore were made to vibrate in

a cycloid; but great inequalities were Hill obferv’d in

the motion of clocks.

We do not read of any attempts, after this, to re-

gulate the motion of clocks, till the year 1726, when
Mr. George Graham deliver’d into the Royal Society

a paper, which is publifh’d in the Phil. Tranf. N?,

3 5? 2, in which he fays, that it having been appre-

hended, that the inequalities in the motion of clocks

arofe from a change of length in the pendulum, by
the influences of heat and cold, he, about the year

1715, made feveral trials, in order to difcover, whe-
ther there was any conflderable difference of expan-

flon between brafs, Heel, iron, fllver, &c. when ex-

pofed to the fame degrees of heat
;
conceiving, that it

would not be very difficult, by making ufe of two
forts of metals differing confiderably in their degrees

of expanflon and contraction, to remedy, in great

meafure, the irregularities, to which common pen-

dulums are fubjeCt. He fays alfo, that, from the

experiments he then made, he found their differ-

ences fo fmall, as gave him no hopes of fucceeding

that way, which made him leave off profecuting this

affair any more at that time : That, fome time after,

having obferved an extraordinary degree of expanlion,

by heat, in quickfllver, he thought of a proper

manner
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manner of applying a column of it to the pendulum
of a clock, in order to prevent the inequalities arifing

from its different lengths by the effects of heat and
cold ; which fucceeded accordingly, and is what is

now called Mr. Graham’s quickfilver-pendulum.

Mr. Graham, in the fame paper, takes notice,

that, tho’ the pendulum of a clock was to remain
invariable, yet there would ftill be fome irregularities

in the motion of the clock, arifing from the fricftion

of the different parts of the clockwork, and from the

different degrees of foulnefs.

In the year 1725”, Mr. John Harrifon, of Barrow
in Lincolnfhire, made feveral experiments upon wires

of different metals, in order to find their different

degrees of expanfion and contraction : For he thought,

that, by a proper combination of wires of two dif-

ferent metals, differing confiderably in their expan-

fion and contraction, he might be enabled to keep

the centre of ofcillation of a pendulum always at the

fame diftance from the point of fufpenfion. In con-

fequence of thefe experiments, he made a pendulum,

confiding of one fteel wire, at the end of which is

the bob or weight, and, on each fide of this wire,

four wires alternately brafs and fteel, fo difpofed and

contrived, as to raife the pendulum the fame quantity

as it is lengthen’d by heat, and to let down the pen-

dulum in the fame proportion as it is raifed by cold.

He made alfo a drawing of a clock, in which the

wheels are difpofed in a different manner from thofe

then in ufe ;
which drawing I have feen, figned by

himfelf in the year 1725-. Two of thefe clocks with

pendulums, as defcribed above, were finifhed in the

year 1726. In thefe clocks Mr. Harrifon has made
a particular
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a particular fort of pallets, fo as to be aim oft intirely

free from friction
;

for tho’ he had thus happily fuc-

c.eeded in his contrivance to prevent the inequalities

in the motion of the clock, arifing from the different

lengths of the pendulum by the effects of heat and
cold, yet he found there were confiderable errors

{till remaining, occafion’d by the fridtion of the pal-

lets, as in the common way. He has alfo fufpended

the pendulum upon the wall of the houfe, intirely

independent of the clock and clock-cafe: For he had
obferved confiderable alterations in the going of the

clock, when the pendulum is fufpended as in the

common manner. His pendulum vibrates in an arc

of about i y degrees, with a bob t>f about three

pounds, between cycloidal checks, which he him-
lelf found were neceffary, tho’ he had never heard

of M. Huygens’s book, till after he had made them.

He has alfo difpofed the force of his pendulum-wheel
upon the pendulum, by his fort of pallets, in fuch

a manner, that the vibrations of the pendulum will

not be affedted by the different refinance of the air.

Upon the whole, this clock is made in fuch a man-
ner, as to be almofl intirely free from fridlion ; in

confequence of which he ufes no oil, and therefore

there is no neceffity ever to clean the clock. When
he fettled in London, he fent for one of thefe clocks

from the country, and fet k up in his hcufe in Orange-

flreet, in the year 1739, where it has flood ever fince,

and in all that time has never varied above one minute

from the truth. He can -depend upon it to afecond

in a month.
About the year 1729, Mr. Harrifon made his fir ft

machine for meafuring time at fea, in which he has

likewife
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likewife applied this combination of wires of brafs

and fteel, to prevent any alterations by heat and cold.

In the year 1726, he went on board one of His
Majefty’s fhips of war with this machine to Lisbon,

and returned, where this machine was feen by every

curious and ingenious perfon, who were pleafed to

go to his houfe. Since that time, he has made two
more of thefe machines or clocks for keeping time at

lea, in both which he has likewife this provifion, to

prevent the effedts of heat and cold.

An account of thefe curious machines, and of the

many ingenious contrivances which Mr. Harrifon has

made ufe of in them, for anfwering their intended

purpofe, and alfo an account of the fuccefs of his

voyage to Lisbon, and back again, is contained in an

excellent fpeech of our worthy Prefident Martin

Folkes, Efq; upon his delivering to Mr. Harrifon the

gold medal of Sir Godfrey Copley ; which fpeech is

inferted in the minutes of the Society in the year

*749 -

Mr. John Shelton, who was the principal perfon

employed by Mr. Graham in the making of agrono-

mical clocks, informs me, that Mr. Graham, in the

year 1737, made a pendulum confiding of three bars,

viz.. one of fteel, between two of brafs, and that the

fteel bar adted upon a lever, fo as to raife the pendu-

lum, when lengthened by heat, and to let fit down,

when fhortened by cold. This lever, which is very

ftrong, refts upon a roller ; which roller is made

moveable, fo as to adjuft the arms of the lever to

their true proportion. The whole was made to be

as free from fridtion, as poftible, in fuch a conftruc-

tion. Mr. Graham made obfervations, by tranfits of

U u u the
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the fixed ftars, of the motion of the clock with this

fort of pendulum, and from the experience of feveral

years (during which the clock was kept conftantly

going) he found, that the clock was liable to fudden

flarts and jerks in its motion. Of this he informed

Dr. Bradley, Mr. Blifs, myfelf, and feveral other

gentlemen. This clock ftill remains in Mr. Graham’s
houfe, in the poffeffion of his executors.

I have been informed, that one Mr. Frotheringham,

a quaker, of Lincolnfhire, caufed a pendulum to be

made, confiding of two bars, one of brafs, and the

other of fteel, fatten'd together by fcrews, with le-

vers to raife or let down the bob ;
and that thefe

levers were placed above the bob. This clock I have

feen, and was told by the maker, Mr. John Ber-

ridge, that the pendulum of it was made in the year

3738, or 1739, and that the dial-plate of it was
engraved at Mr. Siffon’s houfe in the year 1738 : and
this clock is in the poflettion of Mrs. Gibfon, in

Newgate-ttreet, who has had it ever fince the year

’ 739 -

In the Hi
ft. ofthe Royal Acad, of Sciences at Paris,

for the year 1741, there is a memoire ofM. Caflini,

in which he defcribes feveral forts of pendulums for

clocks, compounded of bars of brafs and fteel, and

applies a lever to raife or let down the bob of the

pendulum, by the expanfion or contra&ion of the

bar of brafs. He has alfo given us, in the fame

memoire, a problem for finding the proportion,

which the two arms of the lever Ihould have, to an-

fwer the intended purpofe j and alfo a demonttra-

tion of it.

6 In
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In June, 1752, Mr. John Ellicott gave in to the

Royal Society a paper, containing the defcription of
a pendulum, confiding of two bars, one of brafs, and
the other of iron, fattened together by fcrews, with
two levers in the bob of the pendulum, fo contrived,

as to raife and let down the bob, by the expanfion
and contraction of the brafs bar ; and alfo to adjutt

the arms of the levers to their true proportion *. He
lays, that he ttrtt thought of thefe methods of apply-
ing bars of brafs and iron to prevent the irregularities of
a clock, arittng from the different lengths of the pen-
dulum, by the effects of heat and cold, in the year

1732 j and that he put this his thought in execution

in the year 1738.
In the year 1 743, I bought a clock of Mr. Graham,

which he had kept going for two years before. This
clock has a pendulum, compounded of wires of brafs

and tteel, in the manner of Mr. Harrifons combina-

tion. It has alfo a provifion in the bob, to adjutt the

wires, in cafe they happen to be too long. When I

firft took notice of this contrivance or provitton in the

bob, I afked Mr. Graham the reafon of it $ who told

me, that, having obferved fome inequalities in the

motion of the clock, he imagined, that they arofe

from the wires being fomewhat too long j and there-

U u u 2 fore

* He has alfo given us in the fame paper another conftrudlion

of a pendulum to prevent the effects of heat and cold, confifting of

two bars, one of brafs, and the other of iron ;
the brafs bar acting

upon a lever, at the end of which is fattened the pendulum, the

whole fo conftru&ed and contrived, as to raife the pendulum, when

it is lengthened by heat, and to let it down* when fhortened by

cold.
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fore added this contrivance, to adjuft the length of

the wires ;
but that, when he had done this, he

found inequalities hill remaining $ and therefore juftly

concluded, that they arofe from the difference in the

fridtion of the different parts of the clockwork, oc-

cafioned by the differences in the fluidity of the

oil, &c.
From what has been faid above, it appears, that

the improvement of clocks, by a contrivance to pre-

vent their inequalities ariflng from the different

lengths of the pendulum, in different feafons of the

year, by the effedts of heat and cold, was firff thought

of, and executed, by Mr. George Graham ; and that

the application of wires or bars of two metals, which
have different degrees of expansion or contradtion, to

prevent the fame inequalities, was alfo firffc thought

of by Mr. Graham, and flrft executed by Mr. John
Harrifon, without the leaft knowlege of what Mr.
Graham had done before him.

LXXXIX. A Letter from Mr . Henry Eeles,

to the Royal Sdciety, concerning the Caufe

of Thunder.

Gentlemen, Lifmo:e
> IreIand, June 18,

1752.

Read Nov. 7, / |
^HE greateff men ofmod ages hav-

jf ing thought it worth the while to

inquire, what was the caufe of thunder ; and the

world feeming to acquiefce in an hypothefis fub-

ferib’d by fome great modern names, it muff appear

prefumptuous in me, to offer you fome thoughts for

a theory intirely new (at leaft it is fo to me) unlefs

I can fhew, that the former hypothefes are ill-

grounded,
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grounded, and far from being fatisfadtory. In order
to which I fhali only object to the lateft, (to avoid
prolixity) which now has the general confent.

I think the bafis, that this hypothecs hands on, is

the authors affirming an analogy between thunder
and fired gunpowder

;
and then proving, that there

are fulphureous and nitrous particles in the air, they
leave them to take fire by fermentation, or fome
other accident, and from thence to form thunder.

Firft, the analogy is not juft ; for there is not any
thing ftmilar to thunder in fired gunpowder, except
the noife ; which may be lhewn from the different

direction of their fire, and their very different effects.

Fired gunpowder adts from a centre to a circumfe-

rence, with equal force at equal diftances every wav,
by propelling the circumambient air by the explofion

it makes. The fire of thunder adts in rectilinear

angles, (as I have often feen, and as any body may,
who will obferve it) with fuch fubtil and diftindt

effedts, as cannot be explain’d or imitated by the fire

of gunpowder ; the hiftory of which effedts is too

well known to need a repetition here

I fhali go on to fhew fome infuperable difficulties

in the formation and firing of this fuppofed aerial gun-

powder. And firft, I think it inconceivable, that the

fulphureous and nitrous particles fhould coalefce with

fome other unknown third body, in the place of char-

coal, in fuch exadt proportion, as is neceffary to make
gunpowder of any perfedtion, and to form a body

compadt enough to equal the noife of thunder, when
fired in the open air. For fuch a body muft neceffa-

rily defcend by its own gravity, long before it arrives

to a bulk fufficient for the purpofe. And, fecondly,

I think it contradictory to all experience, that fuch a

collifion
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collifion of nitrous particles fhould ever happen in

the common feat of thunder, which is in the moft

collected fhowers that defcend : For there the nitrous

particles mult be abforb’d and diflipated in the water;

in which date I think it impoflible for them to take

fire.

Thefe, and many other confiderations, too prolix

for the compafs of a letter, induced me to fearch for

fome other caufe of thunder ; which I think I have

difcover’d in that fire, which is made apparent in

electrical experiments. This fire pervades and ad-

heres to mod bodies ; while it flies, and cannot be

brought to mix with fome particular bodies. I fhall

here only mention two; air, which it flies and

lliuns, and water, which it more intimately pervades

than almod any other body. I mud alfo obferve,

that this fire does not only pervade bodies, but that

it furrounds and covers them to a certain didance

from their fuperficies, in proportion to the date of

its aClivity, which is increafed by heat : And that,

when it is artificially or accidentally protruded upon
any body beyond its natural affeCtion, it will fly oft"

to the next approaching body, which is not fo much
impregnated with this fire ; and, when it departs in

any confiderable quantity, it makes a great noife or

crack : All which is demondrated by eleCtrical expe-

riments. Now, to fhew, that this fire is the real

caufe of thunder, we need only confider it attending

every vedel of humid vapour rifing into the atmo-

fphere, and covering its fuperficies to a certain depth

;

which I think it mud certainly do. I diall not here

fpeak my opinion how far this fire is the caufe of

vapours afcending, becaufe I fhall trouble you with
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that hereafter. Having got the vapour aloft attended

by this fire, without aligning any caufe for its afcent,

fo, without aligning any caufe for its defcent, I fhall

let it come down as ufual, which is in drops much
larger than the veficles, in which it afcended. Now,
in the collifion to form thefe drops, we muff con-
fider what becomes of our fre ; for the furface of
thefe larger drops increafing only as the fquares, but
their folids as the cubes of their diameters, the fire,

which furrounded the fuperficies of the veficles, muff
be protruded to a much greater diftance from the

fuperficies of the larger drops, and by that means
made more in proportion to the larger drops, than

its natural affection would have made it join them
with ; and, confequently, render’d more apt to fly

off to the next approaching or approached body, not

fo fully impregnated by this fire.

I have obferved before, that the conftant feat of

thunder is in thofe clouds, which are mod compact

of humid vapour, and which defcend in the heaviefl

fhowers, and that generally in warm weather, when
the adjacent atmofphere is ferene; fo that the humid
vapours are almoft all collected into this chain of

clouds ;
where, according to the compaction, there

will be a body of this fire collected, and ready to fly

off, fufficient to perform the greateft effects of thun-

der. Which may be eafily computed, from the

force of eleCtrical experiments, where the fmalleft

portion of this fire, flying off from an electrified

body, makes an audible crack, and is able to give a

considerable fhock. What then muft be the force

of this fire, when it is fo collected, as to break from a

cloud in a body of fire two or three hundred yards in

length ?
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length ? which I have often feen. Now fome of

thefe clouds coalefcing in -their defcent, and the drop? -

increafing in their magnitude, there is a vafl body of

this fire colledted more than what would naturally

adhere to thofe drops and their furfaces ;
which being

render’d more adtive in its vibrations, by the heat of

the lower part of the atmofphere, the lphere of its

affedtions (pardon the word, for I have no other) is

alfo increas’d in proportion to the body of fire, which
enables it to fly off to clouds, not fo much impreg-

nated, at a confiderable diftance, with that violent

crack fo much taken notice of ; tho’ it is far from
being the moft wonderful of its effedts ;

the dire in-

fluence of which we often happily efcape, by this

body’s being diflipated by the heat of the lower at-

mofphere, before it comes within the fphere of its

affiedtion for bodies on the furface ofthe earth. There
is a fubfequent rumbling noife heard after the firft

crack or cracks of thunder, (for this fire does not all

break off from one point) which has been taken no-

tice of, and oddly accounted for ; but I think it nei-

ther is nor can be more than echo’s from adjacent

clouds, which at this time are generally denfe enough

for that purpofe ; and the noife growing fainter* in

proportion to the times of its being return’d, I think

lufficiently proves it.

As to the fubtil effedts of thunder, I fhall leave

you to compare them with thofe of eledtricity, only

allowing for the different force of fire, which is fo

much greater in thunder than can pofiibly be pro-

cured from artificial experiments ;
and I believe, that

the analogy will plainly appear. I fhall only hint,

that, where one body has been injured by thunder $
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and another, tho’ in contact with it, has remain’d un-
touch’d, the latter will be found to be of that kind,

which eleCtrical fire will not join with.

I muft beg you will let me know, whether this

theory is worth your acceptance ; for I fear I am,
like a fond mother, blind to the imperfections of my
own child. I have dandled this opinion for eighteen

months paft; ftill fearing to lay it before you; and
now, infiead of feeing its defeCts, I begin to fanfy,
that it has the face of truth and demonftration. If

you think this difcovery worth the purfuit, I fhali

venture to trouble you hereafter with fome farther at-

tempts to fhew, that this fire is a moft confiderable

agent in nature. Firft, that the afcent of vapour and
exhalation is principally owing to it, and that our at-

mofphere, by that means, is kept more homogeneal
than is generally fuppofed, and fitter for refpiration,

vifion, &c. and that clouds of heterogeneous matter

are kept fufpended at their ufual height merely by
this fire. Secondly, I fhali prove, that this fire is the

caufe of reflexion, refraCtion, and inflexion of light.

Thirdly, I (hall endeavour to fhew, that it is the

caufe of that fecondary attraction and repulfion, which
Sir Ifaac Newton has taken notice of. Laftly, I fhali

give fome hints of the great ufe of this fire in animal

life, and in vegetation. What further I have thought

of this fire, I fhali not now trouble you with. I

am,
Gentlemen,

Your moft humble and

molt obedient fervant,

Henry Eeles,

X x x
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XC. ExtraSls oftwo Letters 0/*Thomas Hope,

M D. to John Clephane, M. D. F. R . S.

concerning Monjieur DavieFj Method of
couching a Cataradl.

Read Nov. i6,^( INCE I received your laft, I had
I752

’ heard of a new method of performing

the operation for the cure of the cataradl, but did not

care to fay any thing of it, until I had feen it myfelf,

and had inquired into the fuccefs of it. M. Daviel,

a furgeon of this place, was the firft, who, in 174?,
began to put it in practice, and has at laft brought it

to perfe&ion ; of which he has given a memoir to

the Academy of Sciences of ny operations, 100 of

which have fucceeded. A few days ago I faw him
perform it on two perfons, of which take the follow-

ing defcription

:

After having placed the patient in a right light in

a chair, he places himfelf over-againft, and fome-

what higher than, the patient: an afliftant holds the

head fteady, another keeps the upper eye-lid open $

he, with his left hand, keeps open the lower eye-lid.

Then he takes an inftrument like a lancet, of a myrtle-

form point, a little crooked upwards, and fixed in a

handle, and, making the patient look upwards, he

pierces the cornea tran/parens at its lower circumfe-

rence, juft where it joins the fclerotica ,
conveys the

point of the inftrument between the cornea and iris

upwards, beyond the pupil ; he enlarges this opening

on each fide by the fame inftrument : he then takes

out
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©«t this inffrument, and introduces another of the {nape
of a narrow lancet, made round at the point, fixed in a
handle : with the cutting Tides of this he enlarges the
opening. Taking out this, he introduces a pair of
Crooked fciffars, inlarges the opening on each fide by
different fnips, always as near as he can to the cir-

cumference of the cornea tranfparens
,
until he has

made the opening round two thirds of the cornea

tranfparens

:

He then takes out the fciffars, and,

with a fm'all inftrument like an ear-picker, he raifes

the cornea
,
and having in his right hand a cataradt-

needle, broader and ftronger than the common, and
pointed like a lancet, he cuts the capfula of the cryf-

talline thro’ the pupil ; then, preffing gently the

globe of the eye with his finger from below upwards,

the cryftalline flips out of the capfula, and drops out

of the eye.

Upon the firft pundture, the aqueous humour com-
ing out, the cornea and iris join together : and it re-

quires great dexterity, and a very fleady hand, to

introduce the inflruments fo as not to wound the iris,

which would endanger the eye.

Tho’ the operation lafted above two minutes, the

patient, to my great furprize, never complained of

any pain ; and, upon my afking him, he faid, he felt

nothing but a tickling. By which it appears the cornea

is not much more fenfible than the nail of one’s

finger. And this operation, which feerns fo cruel to

a by-ffander, does not give fo much pain as couch-

ing in the ufual manner. It is to be preferr’d to

couching in many refpe&s. It may be performed

at all times, and in all kinds of cataradts, whether

they are come to maturity or not. Moreover one

avoids many inconveniencies and accidents, which

Kxx 2 often
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often baffled the fuccefs of the bed: operations ; Inch
as the riling again of the cataradt, violent defluxions

and inflammations, which often deftroyed the eye,

the hurting of the vitreous humour, which feldom
failed in couching, &c.

In both the operations, which I faw, the patient,

immediately after, could diftinguilh all large objects

in the room.

Paris, Sept. 25, 1752.

Read Dec. n/y'N regard to the remarks made by the
,/52

‘ Ikilful in your letter, he (M. Daviel)

fays, that he has found, by experience, that all thofe

inftruments are neceflary : and as to the extent of

the incifion, he fays, that he leldom makes it above

one half of the circumference of the cornea tranjpa-

rens
; and that a fmaller opening would not fuffice to

let the crystalline flip out eafily; the diameter of

which, in general, not being above a line lefs than

that of the cornea
,
and, in fome cafes, within half a

line, infomuch that, in order to make it pafs thro’

the pupilla
,
he has been obliged to give a fnip of

the feiflars to the iris, which, he allures me, is at-

tended with no bad confequences.

In anfwer to wThat is faid, that it has been pradtifed

before, and that Taylor formerly performed it, he
endeavours to prove, that it never was, excepting in

cafes where the cryflalline had, by fome accident,

llipt thro’ the pupilla into the anterior chamber.

In regard to the operation, there is fome mention
made of it among the Arabians, as what they

had heard of; but the operation is not deferibed

particularly any-where. One convincing reafon, that

it
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it never was carried into practice among the ancients,

is, that, had they made the extraction of the cata-

racts, they mu ft have found it to be the cryftalline

humour, and not remained in the error they have all

fallen into, that the cataraCt was a membrane form’d

in tbe aqueous humour.
In regard to Taylor, he may have attempted, but

never did carry it into practice ; elfe he would not

have fail’d to have publifh’d it in the numberlefs pro-

ductions he has given. I know, that, in 1743, I fol-

low'd him in Edinburgh for fix months, where he
performed above 100 operations of the cataraCt by
couching; but never once attempted this way, nor

ever mention’d it but in the cafe, where the cryftalline

is lodged in the anterior chamber; which operation

has been deferibed in many authors. So that I think

Mr. Daviel may be truly faid to be the firft, who has

brought this method into general practice for the

cure of a cataraCt.

I think the greateft rifle one runs in this operation

is the pufhing out of the humours of the iris thro’

the opening, which forms a Jlaphyloma ;
and I find

this has been the cafe in fome of thofe that have

failed ;
and it is not eafy to contrive a bandage upon

that part, to make a comprefiion equal to the refift-

ance of the cornea before it was open’d. I am,

Dear Sir,

JTours, &c.

Tho, Hope,

XCI,
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XCI. Letters of the Abbe Mazeas, F. R. S.

to the Rev. Stephen Hales, D. D
, F. R. S.

concerning the Succefs of the late Experi-

ments in France. 7/an(lated from tht

French by James Parfons, M. D. F. R. S.

SIR, St. Germain, May 20, 1752, N.S.

Read May 28,/
|
^HE favour done me by the Royal

* Society obliging me to intereft

myfelf in whatl'oever concerns their honour, I beg
you will communicate the following account.

The Philadelphian experiments, that Mr. Collin-

fon, a member of the Royal Society, was fo kind as to

communicate to the public, having been univerfally

admired in France, the King defired to fee them per-

formed. Wherefore the Duke D’Ayen offer’d his Ma-
jefty his country-houfe at St. Germain, where M. de

Lor, matter of experimental philofophy, fliould put

thofe of Philadelphia in execution. His Majefty faw
them with great fatisfaCtion, and greatly applauded

Meftieurs Franklin and Collinfon. Thefe applaufes

of his Majefty having excited in Meftieurs' de Buffon,

D’Alibard, and De Lor, a delire of verifying the con-

jectures of Mr. Franklin, upon the analogy of thun-

der and electricity, they prepar’d themfelves for make-
ing the experiments.

M. D'Alibard chofe, for this purpofe, a garden

fituated at Marly, where he placed upon an electri-

cal body a pointed bar of iron, of 40 feet high. On
the 10 ofMay, 20 minutes paft 2 afternoon, a ftormy

cloud
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cloud having paffed over the place where the bar
Hood, thofe, that were appointed to obferve it, drew
near, and attracted from it fparks of fire, perceiving

the fame kind of commotions as in the common
electrical experiments.

M. de Lor, fenfible of the good fuccefs of this ex-
periment, refolved to repeat it at his houfe in the

Eftrapade at Paris. He raifed a bar of iron 99 feet

high, placed upon a cake of refin, two feet fquare,

and 3 inches thick. On the 18 of May, between

4 and y in the afternoon, a ftormy cloud having

paffed over the bar, where it remain'd half an hour,

he drew fparks from the bar. Thefe fparks were like

thofe of a gun, when, in the electrical experiments,

the globe is only rubb'd by the cufhion, and they

produced the fame noife, the fame fire, and the fame
crackling. They drew the ftrongeft fparks at the

diftance of 9 lines, while the rain, mingled with a

little hail, fell from the cloud, without either thun-

der or lightning
; this cloud being, according to all

appearance, only the confequence of a ftorm, which
happen’d elfewhere.

From this experiment we conjectur'd, that a bar

of iron, placed in a high fituation upon an eleCtrical

body, might attraCt the ftorm, and deprive the cloud

of all its thunder. I do not doubt but the Royal So-

ciety has directed fome of its members to purfue thefe

experiments, and to pufh this analogy yet further.

I do not know, Sir, whether Mr. Franklin’s letters

were before your confiderations upon earthquakes : if

they were, we are oblig’d to Mr. Collinfon for his com-

munication ofMr. Franklin’s notions $
if they are not,

you deferve the honour of the difcovery $ and whofe-

6 foever
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ibever it be, it is ftill to the Royal Society we owe
the communication of this ingenious thought, which
the experiments of M. D’Alibard and M. De Lor
have confirm’d. Thefe two learned men deferve that

efteem of our nation, which their talents have a long

time procured them. I am, with a profound refpeCt,

S I R,

Your moll humble, and

obedient fervant,

G. Mazeas,

S I St- Germain’s, June 14, 1752.

Read Nov. 23, TV /TONSIEUR D’Alibard, the tranllator

XVJL ofMr. Franklin’s treatife relating to

electricity, acknowleges, that the ingenious difcovery

of the analogy between thunder and electrical matter

is due to you. Since you were the firlt *, who gave

us a clear idea of it, I ought to not be wanting to give

you an account of the advances, which this difcovery

has made in this country.

On

* In this the Abbe Mazeas has not been fufficiently well in-

formed, as, for feveral years, this analogy has been deduced by fe-

veral gentlemen of the Royal Society, who were engaged in thefe

purfuits. Even the late Mr. Stephen Gray, fo early as the year

1735, takes notice of it, and fays, 44 that this eleilric fire, by fc-

“ veral of thefe experiments, feems to be of the fame nature with
c< that of thunder and lightning,” See Phil. Tranf. N, 436.
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On the 7 of June, a violent florm happening at

Paris, and about it, the greater part of the philofo-
phers endeavour’d to repeat the experiment, which I

had the honour to mention in my laid letter. I was
allured, that no one fucceeded at Paris

j fome look-
ing upon the experiment as falfe, while others attri-

buted their want of fuccefs to the abundance of rain,

that wet the cakes of refin, which they uied to fup-

port the bar of iron.

M. Le Monnier, having prepared to repeat the

fame experiment here, in the prefence of the Duke
D’Ayen, avoided that inconvenience in the refin cakes.

He placed, in the garden of the hotel de Noailles
,

a

wooden pole, of about 30 feet high, at the end of

which was fix’d a large glafs tube, which receiv’d at

the other end a long tin pipe
; and this pipe receiv’d

again, in its turn, a pointed bar of iron, of about 6 feet

high. The glafs tube, as you fee, was inftead of the

cake of refin, to hinder the communication ofthe elec-

tricity from the tin pipe to the pole. A wire was
carried from the bar of iron, which relied upon a

filken cord, about fo paces from the pole
; but rain

coming on, the wire was conducted into the houfe.

We perceived the commotions of the electrical mat-

ter from the firft clap of thunder ; it produced Iparks,

and there were certain intervals, wherein the com-

motions were fo ftrong, that they were accompa-

nied with very lharp pain : and I am perfuaded, that,

if the tin- pipe had triple or quadruple more furface,

no one could touch the bar of iron, without paying

dearly for it. It feem’d to me, as if the commo-

tion was the greater, the nearer the thunder was to

the bar. This is the experiment, that was executed

Y y y here,
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here, which I was a witnefs to. The fear, that feiz’d

ieveral ladies, who were prefent, hinder’d its conti-

nuation ; and we were even obliged to take away the

bar, and the whole apparatus.

After this experiment, I propos’d fatisfying myfelf

concerning a notion I conceiv’d, and which the wea-
ther fuffer’d me to execute but imperfectly. The
nature of the vapours, which compofe thunder, is not

abfolutely unknown to us. Would not the mixture of
falts, fulphur, pyrites, &c. produce vapours capable

of eleCtrifing a bar of iron ? By fufpending a bar of
iron upon filken cords, and caufing a wire to defcend

into a large glafs recipient, wherein pyrites and other

analogous matters, as fea-falt with oil of vitriol, may
be made to ferment, in order to produce a vapour,

which would contain fpirit of fait, or which might
develope the electrical matter; might not we come
to produce the fame phaenomenon with that pro-

duced in a ftorm ? Upon this footing I tried fome
experiments, which my bufinefs hinder’d me from
purfuing ; but the fuccefs did not perfectly anfwer

my expectation. I thought I perceiv’d fome figns of

eledtricity; but they were fo doubtful, that I do not

mention them. If I make any future attempts of this-

kind, I fhall have the honour of communicating
them. I am, with the moil refpeCtful attachment,,

S I R,

Your moil humble and

mod obedient fervant.

Guill. Mazeas.
SIR,
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SIR, St. Germain, June 2g, 1752.

Read Nov. 23/^\ N the 26 of this month we had a
75- florm at two different times : the

firfl was at 3 in the afternoon, and the fecond at half
an hour after 6. This florm, which came from the
South-well, was very inconfiderable : there were but
two or three claps of thunder, either at 3 or at 6 o’

clock
5 and there was a confiderable interval between

the lightning and the clap, which fliew’d, that the thun -

derwas at a great diflance. Neverthelefs the effects of
the electricity were very violent, which I attribute to

M. Le Monnier’s ingenious apparatus ; which is as

follows

:

It is certain, by M. Mufchenbroek’s experiments,

that the more Surface the eleCtrifed bars have, the

commotions are the more violent
;
but, as it would be

difficult to fallen rods or bars of a certain lize to the

ends of the great wooden poles, M. Le Monnier has

ingenioully Supplied that defeCt, in forming a maga-
zine for the electricity. This magazine is only a com-
munication ofthe electricity, which defcends from the

bar of iron, fituated at the top of the pole, with Seve-

ral other large bars of iron placed near the pole.

The greater the quantity of thefe bars, the greater is

the quantity of electricity furnifh'd by the magazine.

In the lafl experiment we had a tin pipe, of 7
feet long, and about y inches diameter. It was the

firfl magazine : the fecond confided of fix great bars

of iron of fix feet long each, placed in parallel order

upon glafs bottles. All thefe magazines communi-

cated with the iron wire, that defcended from the lit-

tle bar at the top of the great pole, which I defcribed

in my lafl letter.

Yy y 2 The
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The 26 of this month, at 3 afternoon, very lively

fparks were excited, and M. Le Monnier fet fire to

fpirits of wine. At 6 o’ clock I went up to a proper

place, in order drictly to obferve the intervals be-

tween the commotions and the electricity.

The clouds extended from the fouth and wed to

the zenith of the pole, and the lightning came from
a very didant part ;

and, in proportion as the clouds

came nearer, the electricity was felt with very fmart

iliocks, but without light, or regularity ; for fome-

times none were felt for two or three minutes
; and

it was commonly with every fladi of lightning that

the commotion was felt. But when the clouds had

cover’d a confiderable part of the heavens, the com-
motions of the electricity fucceeded very quickly with

noife and fparks ; altho’ the thunder could fcarce be

heard, becaufe of its didance. It may from hence be

judged, how drong the commotions would be, if the

clouds, which produced the thunder, were nearer

the bar.

On the 2 9 of June we had another dorm
;
but I

was not prefent at the experiments made in the gar-

den, being myfelf employ’d in a like experiment in

my chamber. I placed at my window, which was
about 3 y feet from the ground, a bar of iron of

1 2 feet long, which receiv’d a very fharp iron wire

of fix feet high ;
the whole advanced into thedreet,

by means of a wooden pole laid parallel to the hori-

zon ;
at the end of which was a glafs tube fill'd with

redn, in order to receive the iron rod. The wire, that

hung from the extremity of the pole, enter'd into

my chamber, and from thence into a gallery of

30 feet long. The’ electrical magazine was in my
chamber.
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chamber, and the iron wire, after feveral turnings?

was again brought thither. I had difpofed of this-

wire in luch a manner, that, if the ftorm fhould
come in the night, or if it happen’d by day, I had it

in my power to obferve ail I propofed, without
quitting my bed on the one hand, or leaving my
bufmefs on the other.

The ftorm came at 5 in the evening; and although
I had not yet time enough to form a fufticient ma-
gazine of electricity, I had neverthelefs very fatisfac-

tory ftgns. The perfon, who held the iron wire, felt

a commotion ; and, at the fame inftant, filken ri-

bands were attracted by the eleCtrical magazine.

There came on a great ihower of rain and hail,

which wetted the relin in the glafs tube, that fup-

ported my bar

j

and after that I had no more figns

of eleCtricity.

The fame thing happen’d in the garden ; where
the filken cords, which, in feveral places, interrupted

the communication of the eleCtrifed bodies with the

non-eleCtrics, having been wet, fenftbly diminifhed

the defired effeCt. The eleCtricity, however, was

very ftrong before the rain fell 3 and the commo-
tions were felt at about a foot diftance : but the

ftorm only paffed by, and lafted no more in the

whole than two or three minutes.

Hence, Sir, it follows,' that the eleCtrical maga-

zine is an important object in experiments of this

kind. I do not even doubt, but that, by placing

guns and bars of iron, in great numbers, in places

adjacent to the wooden pole, we might even come
to kill animals, and verify all the furprifmg pheno-

mena, that thunder has produced for fo many ages.

This
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This may be done without going out of one’s

room, and even in bed, where one might eafily be

allured of the degree of the force of a ttorm, by
the degree of the flrength of the commotions : and

if we were loth to touch the iron wire with a finger,

for fear of the pain, we might ufe a little plate or

blade of tin, fattened to the end of a glafs tube. One
anight, by this means, have the latisfaCfion of judg-

ing of the degree of the ftrength of thunder.

I forgot to obferve, that my iron bar was too near

the neighbouring houfes, which greatly letten’d the

electrical power.

I beg, Sir, you will, in my name, allure the

Royal Society of the fentiments of refpedt and ac-

knowlegement, which I owe it, for the honour it

has done me. I alfo repeat them to you, Sir, and to

Mettieurs Wilfon, Pringle, and Knight ; and am,

main ; of which I have the honour to give you an

account.

I was not a witnefs to the experiments, that were

made on the firtt and fecond of this month in the

garden of the Hotel de Noaillcs; becaufe I was then

bufy in my chamber ; which I lhail mention by-

and-by : but the following is what was told me,

SIR, &c.

Guill. Mazeas.

Read Nov. 23,

1752.

SIR,R
?

Sn Germain, July 12, 1752.

N the firtt, fecond, and tenth of

July, we had ftorms at St. Ger-

3
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and lince confirm’d, by Mr. Le Monnier, who per-

form’d them himfelf.

1. He was convinced, that the high fituation, in

which the bar of iron was commonly placed, is not
abfolutely necelfary to produce the effects ofelectricity::

for a tin fpeaking trumpet fufpended upon filken cords

about five or fix feet from the ground, has produced
very particular figns of electricity.

2. A man, placed upon a cake of refin, and hold-

ing with his hand a; wooden pole, of about 18 feet

long, round which an iron wire was twilled, was fo

well eleftrifed, while it thunder’d, that fparks, which
were very lively,were drawn from his face and hands.

3. Having taken away the communication of the

eledrical magazine with the iron wire, which hung
from the great wooden pole (this magazine con-

fided, as I have faid in my lad letter, of 6 great bars

of iron, placed horizontally upon glafs bottles, about

4 feet from the ground) I fay, this magazine was>

drongly eleCtrifed, when the dormy cloud paffed in

the zenith.

4. A man, danding upon the eleCtrical cake in

the middle of the garden, and limply holding »p one

of his hands in the air, attracted with the other

hand wood-lhavings, which were held to him upon

a piece of lead. Whence it evidently follows, that

the matter, which is the caufe of all the furpriling,

phenomena, which electricity affords us, fills the at-,

mofphere in the time of a dorm ;
that it penetrates

us 5
that we breathe it with the air; and that the

height ufually given to the iron bar only ferves to in-

tercept the far greater quantity of the eleClrical

matter.

At
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At the time that Mr. Le Monnier made his expe-

ments, I, in my turn, tried to perfect the manner of

bringing the electricity into my chamber. This
method teem’d to me the more eftential, as tire

gluts tubes, which Mr. Le Monnier fubftituted to the

•electrical cakes have not the advantage of keeping the

electricity in the iron bar, when a good deal of rain

falls. When thefe tubes are too wet, the electricity

eeales-

I therefore increafed the length of my wooden
pole, which went out of my window, and, at the

fame time, that of my iron rod, which, was perpen-

cularly fattened to its end. Tire greater the length

and height of thefe two were, the ftronger was the

electricity in my chamber 3 which led me to the two
following oblervations

:

1. My chamber having two windows oppofite to

each other, the one to the fouth, looking into afreet,

and over-againft the neighbouring houfes
;
the other

to tire north, with an unbounded profpect of the

country 3 I found the electricity was ftronger, when
my pole was fupported by the refin cake placed upon

the north window, than in tire other oppofite to the

houfes 3 which made me imagine, that the electrical

matter was more ftrongly attracted by the neighbour-

ing large buildings than by my pole.

2. I obferved a confiderable diminution of the

electricity when rain came on, altho’ the thunder

roar’d very ftrongly, and the cake of refin on my
window was not wet: which made me think the

rain, as it fell, might deprive the atmofphere of the

electrical matter, when it is in a fuffieient quantity

to carry away with it a large portion of that matter.

Here
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Here is a fad, which eftablifhes that opinion : when
the rain ceafed for fome time, my pole, altho’ wet,

produced new figns of eledricity.

Hitherto the eledricity appear’d to me to be Wrong-

er in the beginning, than in the middle or end of a

dorm
; that is, in proportion as it approach’d, till it

was immediately over the pole.

I draw this fad from the obfervations, which I

made from the firfb and fecond of July, without giv-

ing it as a general one : however, I now reaflume th®

experiment of the 20 of the fame month.

Towards 1 1 in the morning, the heavens began to

be cover’d to the fouth-weft, with fome claps ofthun-

der and lightning at a great diftance. I had juft time

to go to the garden, where I found the Duke d Ayen,

who had prepared every thing for the experiments.

An iron wire defeended from the top of the pole,

and refted upon the hot-houfe of the garden : this

wire was fupported by a filken cord, and was termi-

nated by a tin cylinder, of about 3 inches diameter,

and 3 feet long. The eledricity of this cylinder was-

filch, that, when a finger approach’d it, two or three

very lively fparks at a time were produced, with a

fparkling noife, like that of the nails of one s fingeib

crackled againft each other.

Then the Duke d’Ayen took the firft ftirub he

met in the hot-houfe, which happened to be that,

from which the labdctnum is produced, as well as I

can remember : he placed it with its pot on a cake

of refin, and faftened the iron wire to one of its

branches. This fhrub was inftantly eledrifed ; fo

that whitifh fparks iffued from every leaf, with the

fame kind of crackling I have juft mention’d} but

Z z z *hc
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the trunk of this flirub had a much flronger electri-

city
; whether, at that inftant, the electricity of the

cloud was more ftrong, (for it varies every moment)
or that the force of the whole electricity, eapanded

thro’ the leaves, became concentrated in the trunk of

this fhrub *.

The Duke then took one of his filver watering-

pots, which was two feet and an half high j he fill’d

it with water within an inch of the brim, and placed

it upon the eletrical cake, dipping into it a wire of

lead, which communicated with that wire, which

came from the top of the pole. Of all the electricity

tried till then, this was incomparably the ftrongeft :

nor did I fee any fparks, when I advanced my finger

towards it, but the fhock affected me in the arms and

bread: with fuch violence, that I did not attempt to-

make a fecond trial. Wherefore it would be well, be-

fore one runs the hazard of fuch fort of experiments,

to try the force of the electricity, by applying an iron

wire, or a piece of fteel, fattened to a little glafs tube.

During thcfe experiments M. le Monnier was abfent

;

which deprived us of fome new defigns,. which he

had refolv’d to put in practice.

I am,. Sir, &c.

G. Mazeas.

* This experiment was made the 2 of July by M. le Monnier,

and repeated, as I have now mention d it, on the 11 of the fame

month.

SIR,,
,
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SIR, Paris, Aug. 21, 1752.

Read Nov. 23, A Phenomenon, which I have always

j

C

jL thought worthy of ftriCt obferva-

tion, is the diminution of the ele&ricity of thunder,

when rain comes on during the ftorm. This dimi-
nution was remarked at St. Germain, every time I was
a witnefs to M. le Monnier’s experiments

j and the

fame efFeCt is, within this little while, confirm’d to

me by the learned Mr. Euler, in communicating to

me the obfervations of M. Ludolf. I have thought

of only three caufes aflignable to this phenomenon,
which I lay down in the following order

:

1. Does not this diminution happen, becaufe the

drops of water, that run down the little bar of iron,

carry with them the electricity of the bar ?

2. Does not the rain, in pafiing thro’ the atmo-

fphere, deprive or {trip it of the electricity, which

is communicated to it by the thunder ?

3. Or elfe, is it not more likely, that the diminu-

tion, and the total ceflation, of the eleCtrical itreams

happen then, either becaufe the matter of the thun-

der is exhaufted, or becaufe the clouds coming to

difi'olve, the eledtrical matter is loft and difiipated ?

5, I left St. Germain the 12 of July to come to Paris,

at 7 in the evening. At the inftant of my arrival, I

faw the heavens cover’d with >clouds, and the light-

ning foreboded thunder, which was foon heard. I

went up into the gallery of the Hotel de Noailles,

which is very high, and diftant from the neighbour-

ing buildings: my pole was 10 feet high; at the

end of which a glafs tube was made fail; ;
and to this

a very {harp iron fpire, from the middle of which a

Zz z 2 wire
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wire of about 20 feet long came down, and refled

upon a long glafs tube, fixed to the baludrade which
environ'd the gallery. My apparatus was fcarce ready,

when it thunder'd, and the clouds broke by this fird

clap, and pour’d down a continual large quantity of

rain, which laded near 2 hours, without the lead dif-

continuance of the thunder.

I felt no commotion, in putting my finger towards

the wire ; nor could I draw any fparks from it. I was
upon the point of giving it over, when the wire hap-

pen’d to touch the leads and the baludrade of the

gallery and it indantly produced as many fparks, as

it touch’d places on the baludrade and leads. I then

took the wire in my hand, and threw it drongly

againd the bars of iron
; and as the wire extended,

and fucceflively touch’d the bars, it always produced

the fame effed. There were prodigious multitudes

of thefe fhining fparks, like thofe produced by the

finger in common experiments. I only wanted an

eledrical magazine to accumulate eledrical matter

in, which would have produced me all the ufual

phenomena. The thunder wras in its greated vigour

from half an hour after 8 to half an hour after 9

;

during which the rain was mod abundant, and I re-

peated my experiment at feveral times.

It is therefore certain, 1. That the eledricity fome-

times ceafes when it rains, but not always ; becaule,

in the prefent cafe, the wore was as much impreg-

nated with the eledrical dreams as it could be.

2. That the fird and fecond quedion propofed

above do not include the true caufe of the cedation

of the eledricity at the time of rain ; fince there

are few dorms, in which the rain is more abundant

than
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than this which fell the 1 2 ofJuly in the evening, and
wherein my apparatus was as wet as it could be.

3. It is again certain, by Mr. Ludolf’s third expe-
riment, mention'd hereafter, that this ceffation does
cot happen, becaufe the matter of the thunder is ex-
tindt. u When the rain was abundant (fays he) we
u remark’d nothing of this force of electricity, altho’
<{ the lightning and the claps of thunder were ex-
" ceeding ftrong.”

The true caufe of thefe kind of diminutions may
therefore depend on fome other principles, which
we have not as yet come to the knowledge of. Hi-
therto this phenomenon prefents us with a great ma-
ny variations. I have feen circumftances, wherein

fimple clouds, without thunder or lightning, pro-

duced more eledtricity than when there was loud

thunder : I have feen others, wherein the eledtricity

did not fhew itfelf but where there was lightning

;

and, in ihort, others, when the eledtricity, which
feem’d difhpated during the rain, began again as foon

as the rain ceafed, altho’ the thunder was very di-

ftant. The few experiments, hitherto made, are not

fufficient to pronounce any certain opinion upon, with

fo many variations.

The little fuccefs I have had in trying, whether

ftrong explofions, or violent fermentations of falts,

fulphurs, and feveral liquors, would not produce

fome figns of eledtricity, does not furprize me. The
matter contained in clouds may be of a different na-

ture. The atmofphere of the earth is a more pow-

erful fublimator than thofe of our chemifts ;
and our

weak operations will never perfedtly come up to

thofe of nature.

It
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It remains, Sir, that I communicate to you the

obfervations, that Mr. Ludolfmade at Berlin. I pre-

fent you with them, as Mr. Euler was fo kind to fend

them, which I have tranfcribed word for word.
“ As I was not prefent (lays this learned man) at

“ the experiments made upon thunder, I will have
“ the honour to tranfcribe for you the recital, that

“ Mr. Ludolf communicated to me. The experi-

“ ments were made the 19 and 26 of July, and the

“ 1 and 2 of Auguft j” and it is obferved,

1 . That the fparks drawn from the wire were half

an inch long ; and they caufed fo horrible a fhock,

that the intire body of the perfon, who attracted

them, was fliaken; but the fmall fparks produced

only a light fenfation in tire fingers.

2. It is alio remark’d, that this electricity com-
municates itfelf to all bodies elfewhere, that are fuf-

ceptible of it, provided they are placed upon eleCtri-

cal bodies^ while they are made to communicate by

a wire.

3. When there was plenty of rain, we fcarce re-

marked any thing of the force of the eleCtricity, al-

tho’ the lightning and claps of thunder were very

flrong.

4. At every -clap of thunder the electricity feem’d

extinCt, and returned not till after 30 feconds, or

thereabout, and fometimes longer.

y. When the wire was lurrounded with drops of

rain, it was oblerv’d, that only fome of them were

eleCtrical, which was remarkable by the conic figure

they had ; whilft the others remain’d round as be-

fore. It was alfo perceived, that the eleCtrical and

non-eleCtrical drops fucceedcd almoft alternately

;

which

5
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which made us call to mind a very lingular phten©^
menon, which happen’d fome years ago to five pea-
fants, who palTed thro’ a corn-field, near Francfort
upon the Oder, in a ftorm. The thunder kill’d the
firfd, the third, and the fifth, without injuring the
fecond and fourth.

6. The ftorm of the firft of Auguft was very con-
ftderable, with very great rain ;

every minute we re-

marked 3 or more flafhes of lightning
;

in the mean
time fome electrical fparks were obferv’d upon the:

wire. They put upon a chain, which communicated
with the wire, a thread, the two ends of which hung
down

3 which fhew’d electricity, by mutually repel-

ling each other ; for, at every fla-fh of lightning, they

approached other fuddenly, as ifthey had been pufh’d.

one againft the other by fome force.

7. Sometimes the eleCtricity continued in the wire

with great ftrength to minutes, after the thunder

and lightning had intirely ceafed, &c.
Conformable to the 6 obfervation ofMr. Ludolf, I

have often obferved, that, in prefenting dull: or dry’d

fnuff to the end of a tin cylinder, which hung to

the wire in thefe fort of experiments, this duft

was ftrongly attracted, as foon as the wire fhew’d

any figns of eleCtricity. But, when the eleCtrical

matter came to be accumulated in this cylinder,

the duft was powerfully repell’d as by a ftrong blaft,

infomuch tliat the quantity of molecules repell’d was

much greater than of thofe attracted at the fame

time.

And with refpeCt to- this fucceftive attraction and

repulfion, I muft not pafs by in filenee an experiment

I was
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I was informed of, without knowing the author of

it *. The difhes of a pair of fcales were fufpended to

the balance by lilken cords; the two difhes were elec-

trifed, and a very fharp needle was prefented to one

of them. The fcales immediately loft their equili-

brium ;
and that difh, under which the needle was'

held, was attracted. The dired contrary happen’d,

when an obtufe or round body, fuch as a leaden

bullet, was put upon the point of the needle; for

then the difh was repell’d.

If this experiment be true, as I have all the reafon

in the world to believe it fo, it ftrongly imitates what
happens in the clouds, when they are in cequilibrio

in the atmofphere : and it gives us room to conjec-

ture, that it would be much lefs dangerous to termi-

nate the tops of fteeples with obtufe bodies, than with

pointed fpires, upon which the thunder falls fooner

or later, when they are very high.

As the year begins to draw to an end, I believe

thefe obfervations will be the laft for the year 1752.
an epocha, which will always be famous with the

lovers of eledricity , and particularly myfelf, be-

caufe it has given me an opportunity of teftifying,

from time to time, the refped I have for your per-

fon, and the acknowledgments I owe to that friend-

fhip, with which which you honour

Your moft humble,

G. Mazcas.

* Since I wrote to Dr. Hales, I foand this experiment among thofe

of Mr. Franklin.

XCII.
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XCII. Extracts of Two Letters of the Able
Nollet, F. R. S. to Mr. William Watfon,

F. R, S. relating to the extra&ing Electri-

cityfrom the Clouds. Tranfatedfrom the

French.

Pari?, Jane 6. 1752. N. S.

Read June 1 !,/“ \HE Abbe, after having taken notice
l 75 2 -

of the difcovery of M. Dalibard in

France, in relation to the .extracting the electricity

from the clouds during a thunder-ftorm, in confe-

quence of Mr. Franklin’s hypothecs, acquaints Mr.
Watfon, that he is more interefted than any body to

come at the faCts, which prove a true analogy be-

tween lightning and electricity 3 fince thefe experi-

ments eftablifh inconteftably a truth, which he had

conceived, and which he ventured to lay before the

public more than four years ago. Examine but the

feurth volume of his Lefons de Phyfique
,
pag. 314,

and you will find what follows :
“ If any one fhould

tc take upon him to prove, from a well-connected
u comparifon of phenomena, that thunder is in the

“ hands of nature, what electricity is in ours 3 that

“ the wonders, which we now exhibit at our plea-
a fure, are little imitations of thofe great effects

<c which frighten us 3
and that the whole depends

“ upon the fame mechanifm 3 if it is to be demon-
<c ftrated, that a cloud, prepared by the action of the

“ winds, by heat, by a mixture of exhalations, &c.
“ is oppofite to a terreftrial object 3 that this is the
u electrifed body, and at a certain proximity from

A a a a u that
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4< that which Is not; I avow, that this idea, if It wa's
“ well fupported, would give me a great deal of
u pleafure ; and, in fupport of it, how many fpe •

tc cious reafons prefent themfelves to a man, whcr
“ is well acquainted with electricity ! The univer-
<c

fality of the electric matter, the readinefs of its

“ action, its inflammability, and its activity in giv-
{t ing fire to other bodies; its property in firiking

“ bodies externally and internally, even to their

“ fmallefl: parts; tlie remarkable example we have
<c of this effect in the experiment of Leyden ; the
t(

idea, which we might truly adopt in fuppofing a
“ greater degree of electric power, &c. all thefe

“ points of analogy, which I have been home time
“ meditating, begin to make me believe, that one
<c might, by taking electricity for the model, form
{l to one's felf, in relation to thunder and lightning,

“ more perfect and more probable ideas, than what
“ have been offer'd hitherto, &c.”
To demonffrate, that glafs is not abfolutely imper-

meable to the electric fluid, I offer the following.
> ty

experiment

:

Let the neck of a fmall thin phial A (fee the

Fig.) be placed in that of the receiver B j and lute

it in fuch a manner, as that the air cannot pafs

through their joining. Exhaufl: the receiver, and

pour the little phial three parts full of water, and

conduct the electricity therein, by means of an iron

wire, fufpendcd to the conductor. Make the expe-

riment in a dark place, and, for the greater lurety,

fix the receiver to the plate of the air-pump, not

with wet leathers, as nfual, but with foft cement.

You will fee the electric matter pafs, as through a

fieve, through the fmall puial into the receiver, and
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prefent ltfdf in an infinite number of luminous,
ilreams, of extraordinary beauty ; and, if you do not
take care, you will be fmartly fhocked, as in the ex-
periment of Leyden, by laying one hand upon the
receiver, and touching with the other the plate of
the air-pump.

To prove, that, in the experiment of Leyden, the
electrical virtue, or power of giving a fhock, does

net rejftde only in the glafs, make the following expe-
riment :

EleCtrife a phial two thirds full of water
;

potir

this water into another thin phial, placed upon a

•glafs {land
;
plunge therein an iron wire, and at-

tempt, while the phial is ill one hand, to drtw a

fpark with the other ; it is certain, that, if this is

done with a little readinefs, you will make the ex-

periment of Leyden with this water §. Pofiibly

you may not always fucceed with water ; but with

mercury, under the fame treatment, it never fails.

Whence proceeds the power of giving the diock to

the fecond glafs, if it is not by means of the water,

which it has received ?

EleCtrife a bolt-head of glafs, void of air, and

fealed hermetically
;
you may make ufe of it for the

experiment of Leyden, and you will fucceed. Is

A a a a 2 there

§ Some years ago I fhewed this experiment to feveral members

of the Royal Society, and did not only therewith produce the ex-

periment of Leyden, but by pouring the ele&rifed water into a

bafon, held in one hand of an alfiftant ftanding upon cakes of wax,

who, upon his prefenting a finger of his other hand to fome warm
fpirit of wine in a fpoon, held in the hand of a perfon ftanding

upon the floor, fet it on fire. I then copfider’d this experiment, as

a proof of the ele&ricity being accumulated in the water.
' W, Watfon,
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there not then a communication between the exterior

and interior furface of the glafs ? And is it not evi-

dent, further, that the electric matter, which is per-

ceived running w'ithin like a torrent of fire, pailes

through the glafs ?

When you force a hole through a piece of paper

or pafteboard, attend to one thing, which I con-

ftantly obferve. If you electrile the plate of glafs,

AB , underneath, and that, by means of a thick iron

wire fomewhat bent, D
,
you draw the fpark thro’ a

piece of pafteboard, C, placed upon the metal, with

which the glafs is coated, the hole will appear in-

variably larger underneath, than on the top of the

pafteboard ; and this hole will have an impreftion

at the place, where the iron wire fhall have been fup-

ported. Thefe two effects leave no room to doubt,

but that the ftroke of fire was directed from the

glafs to the conductor, E, by the bent iron wire.

Belides, if the electric fire proceeds from the upper

furface of the glafs, which receives the electricity

from the under furface, it neceflarily follows, that

it muft have palled through the whole thicknefs of

the plate of glafs ;
and, confequently, that the glafs

is not impermeable to the electric fluid.
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Paris, July 22, 1752.
Read Dec. I 4.

p
TT"nHE eledlrical experiments, which

"

" j[ have been made here during the
thunder, are now fufficiently verified. Dr. Le Mon-
nier, affitted by his advantageous fituation, has fuf-

ficiently experienced, firtt, that a bar of iron, pointed
or not, is eledlrifed during a ttorm : Secondly, that

a vertical or horizontal fituation is equally fitting for

thefe experiments : Thirdly, that even wood is elec-

trifed : Fourthly, that, by thefe means a man may
be fufficiently eledlrifed to fet fire to fpirit of wine
with his finger, and repeat almoft all the ufual expe-

riments of artificial eledlricity; for thus I denomi-
nate that, which is excited by fridlion.

Seeing, therefore, that thefe experiments fucceeded

fo well, I attempted them at Paris with a tube of

tin, eighteen feet in length, and of an inch and

half in diameter ; half of which tube I put out ofmy
window, while the other half was placed upon, and

fattened to, filk lines : And though I live in the lowed:

part of Paris, and my apartment in the Louvre is co-

ver’d with an immenfe building, both in height and

extent, at any time when the thunder was but mo-
derate, I perceived therefrom figns of eledlricity.

The fparks were more frequent after the lightning

than after the thunder • and it even feemed, that the

clap of thunder put a flop, for a very fhort time, to

the force of the eledlricity.

Monf. Caffini de Thury, who was defirous of ob~

ferving thefe effedls with the apparatus, which we
had eredled upon the terrace of the obfervatory, made

the fame remarks ; and he has had a greater oppor-

tunity
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tunity of obferving them, becaufe the effects there

were more confiderable than at my apartment, on
account of the fituation. He even remarked to-day

very evident figns of electricity, although there was
neither lightning nor thunder, but only the fky co-

ver’d with fuch thick clouds, as feemed to forebode

a fiorm.

Monf. Le Roy, a member of the Academy of

Sciences, who lives near me, has repeated alfo a

great number of thefe experiments and obfervations,

by only making ufe of a pole of wood twenty-five

feet long, about which he turned an iron wire in

form of a ferew.

This, Sir, is the Rate of thefe matter* with its at

prefent, which I am very far from thinking that wo
are arrived at the complete knowledge of I have
reafons for fufpecting, that there frequently happens

a natural electricity in the atmofphere. It may be,

that thunder is only a circumftance, and not the ef-

ficient caufe, of all thefe effects, which now prefent

themfelves to us ; and it is not impofiible, but that

the great myfiery of vegetation has great connection

with this natural electricity. Time and obferva-

tions may throw fome light upon thefe important

quefiions.

XCIII.
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'KCHl. EsttraS ofa Letterfrom Mr. Mylius
of Berlin, to Mr. W. Watfon, F. R. S.

upon the before-mention d Sub]eEl\ dated at
Berlin, Auguffc 26, 1752.

Read^ Dec. /FARCH i 6 patt, at a little part 8

JLVa in the evening, we had here at

Berlin a flight earthquake, which manifefted itfelf by
its fhaking the ground, the windows, and by open-
ing fotne doors. This before we have had no ex-

ample of in our country ; and it was perceived at the

fame time at Stavanger in Norway. I have made
experiments of collecting the electricity, during a

thunder-ttorm, with great fuccefs, in company with
Profeffor Lndolf. He had erected an iron bar, of
twelve feet long, which was fatten’d upon a pole

of wood, fifty feet in height, with two tubes of glafs

cover’d with tin. The upper end of the iron bar was
fharp-pointed, and near the lower end was fattened a

very long iron wire, which being carried into a fum-
mer-houfe, gave great fparks, as the thunder was
approaching 3 and thefe fparks caufed fometimes as

violent a fhock through the body, as the experi-

ment of Leyden. It was alfo continually obferved,

that the effects were greateft, when the lightning

was neareft 3 and that, for fome moments after the

lightning, the effect ceafed, but returned and in-

crealed by degrees.

XCIV,
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XCIV. Monf Faget's Remarks cn the Ufey

&fc. of the Styptic, furchafed by His Moji

Chriflian Majejly
; communicated by James

Theobald, Efq\ R R. S.

Read Dec.
7, yy BOUT the end of the year feven-

I752,

jljl teen hundred and fifty, Mr. Brof-

fard, a furgeon from Berry, came to Paris, to pro-

pefe the ufe of a remedy, which he had difcover’d

for hopping the blood after amputations, and which
he aflerted to have found effectual in feveral ampu-
tations of the arms and legs. At his requeff, fome
gentlemen of the Academy offurgery were deputed, in

whofe prefence he was to make fome new experiments

in flopping the blood upon different animals, and in

all which lie lucceeded, by flopping it in the largefl

arteries after amputation. But the fuccefs of this re-

medy might yet be confider’d a little dubious, be-

caufe in many animals, as in dogs particularly, the

great arteries flop of their own accord ; and rarely

any dog dies from an haemorrhage, becaufe their

blood is more difpofed to congeal, and by that means
flop the difcharge.

For this reafon the experiments made on animals

not being thought fatisfactory, and yet being con-

vinced, that no ill effect could follow the application

ofthis remedy on human kind, Mr. Broffard was per-

mitted to ufe it at the hofpital of the invalids, in an

amputation of the leg, which fucceeded perfectly

well ; and not the leaft ill accident attended the cure

thro’ the whole time.

Some



[ 56 1 ]

Some time after this two waggoners were run over
by a waggon loaded with ftone, and each of them
had one leg broken in a miferable manner. Thefe two
men being brought to the Hofpital of the Charity, I

faw no other hopes offuccefs but in amputating the
legs

; and, for that reafon, I requefted Mr. Brolfard
would be prefent, and give me a proof of this new
application, which we applied in the following man-
ner :

As foon as the leg was cut off, I llacken’d the

tournequet, to difcover the veflels ; and Mr. Brof-

fard applied, upon the orifices of the two arteries,

two pieces of his affringent, faften’d one upon the

other with a riband, in the manner, which I have

fent to you, and as it is in the drawing. After the

application was made, I ftreighten’d the tournequet,

and pafs’d the two ends of the riband, which was
faften’d to the upper piece of the aftringent, upon the

flump over the knee, and applied a linen bag, filled

flightly with the fame aftringent in powder, upon
the whole wound j and, over all, applied the com-
mon dreftings in the like cafe. After the drefling

was finifti’d, I flacken’d the tournequet, and two
hours after took it intirely away. Eight-and-forty

hours after this, we took off the dreftings, and not

the leaft drop of blood follow’d from the veflels

:

and we again applied one Angle piece of the aftrin-

gent upon the two veflels ; and I drefs’d the other

parts of the wound with pledgets of lint, with com-

mon digeftive, a ftyrax plafter, and the ufual band-

age.
.

The third day the aftringent fell off of itfelf in the

time of drefling
j
and the patient, after that time, was

B b b b drefs’d
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oreiVd in the common manner. The lame was done
to the other patient, after the amputation, as to this.

The fird of thefe men died.on the fifth day, and
the other on the ninth: but there did not appear,

thro’ the whole, the lead tendency to an haemor-

rhage. Thus the remedy fairly produced its effects,

as to the hopping the blood.

However, in order to determine the manner, in

which this adringent produces its effedt, I examined
the blood-veffels of thofe two patients after their

death, and I found them contradted and ftraiten’d,

as if they had been tied, and in the larged of them
a conic coagulation of the blood, which was an inch

and half long : and after having taken out this coagu-

lation, it was with difficulty, that I could introduce

the point of a very fmall probe into the orifice of that

veffel.

The patient, who died on the ninth day, had the

arteries contradted in the fame manner ; but with this

difference, that the congelation was at lead four

inches long.

Mr. Morand has employed this remedy with fuc-

cefs, in applying it to a wound, made by a fword, in

the bending of the arm : and I myfelf have made ufe

of it, with great fuccefs, on occafions, where the tem-

poral and intercodal arteries have been open’d.

In the lad-mention’d cafes, I applied but one

piece of the dyptic upon the opening of the artery

}

and this generally falls off at the fird drefiing, that is,

forty-eight hours after the application, without the

lead appearance of an haemorrhage, or other ill fym-

ptoms, whicli can raife any objedtions to this dyptic

;

for thofe patients are all recover’d.

There
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There have been lately made, at the hofpital of

the invalids, two experiments of this aftringent in

amputations
; and in both the fuccefs has been equal

to all that can be defired. The furgeon, in thefe

cafes, ufed only the two pieces applied one upon the

other, without ufing the powder in the bag, as be-
fore

5 and drefs’d the whole wound with lint, and
the common bandage.

Thus, then, at laft there appears to be difcovered a

remedy beyond our hopes, and which art has never

yet equat'd. The application of fire was the cruel

refource of the antients ; and Pare believed himfelf

infpired, when he difcovered the ufe of the ligature.

But, alas ! how many accidents are there, which
arife from the ufe of thofe two manners, and which
too often terminate in the death of the patient!

Happy for us, that thofe accidents now appear to be

no longer to be fear’d by the lucky difcovery of this

ftyptic, the firft experiments of which have fo greatly

promifed fuccefs

!

It may be remarked, that, if this aftringent fuc-

ceeded only in coagulating the blood, it had pro-

duced nothing extraordinary ; for thefe coagulations

would not have been fufticient to have flopp’d the

hemorrhage, directly after the operation in amputa-

tions : but its excellency lies in contracting the arteries

fo clofely, that it hardly lets a little probe into the

aperture of the artery, and by this means forms, as

it were, a perfect ligature, much more certain than

the ufual one ; as this is not made in any one point

of the cylinder of a veftel. Thus this application ex-

ceeds every thing, which has hitherto been produced

by the operation of our hands.

B b b b 2 This
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' This fingularity in the operation of this remedy fup-

pofes another in the veffels, which is the great con-

tractility of the fibres of the arteries. Thefe, indeed,

do naturally contract of themfelves ; but not to two
thirds of their diameter ; nor to that flate, in which
they are ftraiten’d by the effeCt of this aftringent ;

becaufe, by that, the whole aperture is almofl intirely

taken off in the largefl veffels
j and it is eafy to ima-

gine their effects in the fmallefl.

It may be obferved, that it is not in the dead parts

of bodies, that this contraction can be made : it re-

quires the affi fiance of the vital principle, and ope-

rates on the fibres by certain articles contained in

it, which difpofe the animal body, by its irritation,

to fhorten its fibres, and reduce the tiffue, which
they compofe, into a leffer volume.

This remedy, of which I have been fpeaking, is

nothing elfe but the agaric of the oak. The belt

kind of it is found on the parts of oak-trees, where
the large limbs have been cut off ; and it very often

refembles a horfe-fhoe in its fhape. This agaric is

diftinguifhed into four parts ; the rind
;
the fecond

part, which is preferable to the other ; the third part

ferves for the flopping the blood in the fmaller vef-

fels, as well as that part, which touches the tree.

This laft was what was powder’d, and applied in the

little bag, as in the operations of the Charity.

The fecond part is what I make ufe of in amputa-

tions, which is cut into pieces, of the fize of that

which I have fent you. It muft be beaten by a

hammer till it is foft ; and this is its whole prepa-

ration. Every part is prepared alike.

The
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The bed time of colle&ing it Mr. BroiTard has
found to be in the autumn, in fine weather, after

great heats.

This, then, Sir, is all I can colled of the ufe, ap-
plication, and preparation of this new remedy for
flopping blood. If the Royal Society fhall find any
thing in it worthy their regard, I fhall think myfelf
happy in having communicated thefe obfervations.
I am

Your mofl obedient fervant,

Faget.

XCV. A Letter of Benjamin Franklin, Ffq\
to Mr. Peter Collinfon, F. R. S. concerning

an electrical Kite.

Philadelphia, 0 <£t. 1, 1752.

Read Dec. 21 A S frequent mention is made in the pub-
I7S2

* ZjL he papers from Europe of the fuccefs

ofthe Philadelphia experiment for drawing the eledric

fire from clouds by means of pointed rods of iron

ereded on high buildings, &c. it may be agreeable to

the curious to be informed, that the lame experiment

has fucceeded in Philadelphia, tho’ made in a different

and more eafy manner, which any one may try, as

follows :

Make a fmall crofs, of two light flrips of cedar ;

the arms fo long, as to reach to the four corners of

a large thin (ilk handkerchief, when extended : tie

the corners of the handkerchief to the extremities of

the crofs j fo you have the body of a kite
;
which
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being properly accommodated with a tail, loop, and
firing, will rife in the air like thofe made of paper ;

but this, being of filk, is fitter to bear the wet and
wind of a thunder-guff without tearing.

To the top of the upright flick of the crofs is to

be fixed a very fharp-pointed wire, rifing a foot or

more above the wood.
To the end of the twine, next the hand, is to be

tied a filk riband ; and where the twine and filk join,

a key may be faften’d.

The kite is to be raifed, when a thunder-guff ap-

pears to be coming on, (which is very frequent in

this country) and the perfon, who holds the firing,

muft fiand within a door, or window, or under fome
cover, fo that the filk riband may not be wet ; and
care muft be taken, that the twine does not touch

the frame of the door or window.
As foon as any of the thunder-clouds come over

the kite, the pointed wire will draw the ele&ric fire

from them ; and the kite, with all the twine, will

be eledtrified ; and the loofe filaments of the twine

will fiand out every way, and be attracted by an ap-

proaching finger.

When the rain has wet the kite and twine, fo that

it can condudf the eiedlric fire freely, you will find

it ftream out plentifully from the key on the approach

of your knuckle.

At this key the phial may be charged ; and from
eledtric fire thus obtain’d fpirits may be kindled, and

all the other eledtrical experiments be performed,

which are ufually done by the help of a rubbed glafs

globe or tube, and thereby the famenefs of the elec-

tric
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trie matter with that of lightning completely demon-,
ftrated.

I was pleated to hear of the fuccefs of my experi-
ments in France, and that they there begin to eredt

points upon their buildings. We had before placed

them upon our academy and ftate-houfe fpires.

XCVI. A Letter ofMr. W. Watfon, R R. S.

to the Royal Society, concerning the eleEiri-

calExperiments in England ^^Thunder-
Clouds.

To the Royal Society.

Gentlemen,

Read Dec. 21, A FTER. the communications, which
1752.

vve have received from feveral of

our correfpondents in different parts of the continent,

acquainting us with the fuccefs of their experiments

laft fummer, in endeavouring to extradt the eledtricity

from the atmofphere during a thunder-florin, in con-

fequence of Mr. Franklin’s hypothecs, it may be

thought extraordinary, that no accounts have been

yet laid before you, of our fuccefs here from the fame

experiments. That no want of attention, therefore,

may be attributed to thofe here, who have been hi-

therto converfant in thefe inquiries, I thought pro-

per to apprife you, that, though feveral members of

the Royal Society, as well as myfelf, did, upon the

firft advices from France, prepare and fet up the ne-

ceffary apparatus' for this purpofe, we were defeated

in our expedtations, from the uncommon coolnefs and

dampnefs



.

£ 568
)

dampnefs of the air here, during the whole fummer.
We had only at London one thunder-dorm -

t viz.

on July 20 ; and then the thunder was accompanied
with rain fo that, by wetting the apparatus, the

electricity was diffipated too foon to be perceived

upon touching thofe parts of the apparatus, which
ferved to conduCt it. This, I fay, in general pre •

vented our verifying Mr. Franklin’s hypothecs : but

our worthy brother Mr. Canton was more fortunate.

I take the liberty, therefore, of laying before you an

extract of a letter, which I received from that gen-

tleman, dated from Spital-fquare, July 21, 175*2.

ct
I had yefterday, about five in the afternoon, an

“ opportunity of trying Mr. Franklin’s experiment
u of extracting the electrical fire from the clouds j

u and fucceeded, by means of a tin tube, between
“ three and four feet in length, fixed to the top of
“ a glafs one, of about eighteen inches. To the up-
<c per end of the tin tube, which was not fo high
u

as a flack of chimnies on the fame houfe, I fattened

“ three needles with fome wire ; and to the lower
“ end was folder’d a tin cover to keep the rain from
“ the glafs tube, which was fet upright in a block
“ of wood. I attended this apparatus as foon after

u the thunder began as poffible, but did not find it

“ in the lead electrified, till between the third and
“ fourth clap ; when applying my knuckle to the

“ edge of the cover, I felt and heard an electrical

<£ fpark
;

and approaching it a fecond time, I re-

u ceived the lpark at the diflance of about half an
u inch, and faw it didinctly. This I repeated four
u or five times in the fpace of a minute ;

but the

" fparks
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“ /parks grew weaker and weaker

; and in lefs than
“ two minutes the tin tube did not appear to be
* c

eleCtrifed at all. The rain continued during the
4 c thunder, but was confiderably abated at the time
“ ofmaking the experiment.” Thus far Mr. Canton.

*

Mr. Wilfon likewife of the Society, to whom we
are much obliged for the trouble he has taken in

thefe purfuits, had an opportunity of verifying Mr.
Franklin’s hypothecs* He informed me, by a letter

from near Chelmsford in E/fex, dated Aug. 1 2

,

1752. that, on that day about noon, he perceived

feveral electrical fnaps, during, or rather at the end
of, a thunder-ftorm, from no other apparatus than
an iron curtain-rod, one end of which he put into the

neck of a glafs phial, and held this phial in his hand.

To the other end of the iron he fatten'd three needles

with fome flk. This phial, fupporting the rod, he
held in one hand, and drew fnaps from the rod with

a fnger of his other. This experiment was not made
upon any eminence, but in the garden of a gentle-

man,^ at whofe houfe he then was.

Dr. Bevis obferved, at Mr. Cave’s at St, John’s

gate, nearly the fame phenomena as Mr. Canton,

of which an account has been already laid before

the public.

Trifling as the effedts here mention’d are, when
compared with thole, which we have received from

Paris and Berlin, they are the only ones, that the laft

fummer here has produced ; and as they were made

by perfons worthy of credit, they tend to eftablifh

the authenticity of thofe tranfmitted from our cor-

refpondents.

4 C T flatter
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I flatter mylelf, that this fhort account of thefc

matters will not be difagreeable to you; and am,

with the moft profound refpedt,
1 » * * K I ‘ f J - M . 4 .««

Gentlemen,

Your moil obedient humble fervant,

LincolnVInn-Fields,

Dec. 20, 1732. W. Watfon.

XCVI. ExtraEl of a Letter from Mr.
Brown, Apothecary

,
at Salisbury, to Mr.

Wm. Watfon, F. R. S. concerning the Sue-

cefs of Inoculation there.

Rend Dec. 21, 1752,^ AM much obliged to you for the
and here printed with Sir • ,

. 1
J r

Additions: §
obfervations, which you were 10

kind as to fend me, concerning

the method of inoculating for the fmall-pox, and the

fubfequent treatment of that diflemper. This I fhould

not have deferred till now, but that I was defirous

offending you fome account of our fuccefs therein.

Since the receipt of your letter, inoculating has

been very much prattifed here, and with great fuc-

cefs
; of which the account I now fend may be

looked upon as pretty authentic. From the 13 of

Auguft, to the beginning of February, have been in-

oculated, in this city and neighbourhood, four hun-

dred and twenty-two perfons. On five or fix of

thefe, to my knowlege, it had no effedt
;

though

on one the experiment was tried a fecond time.

Of
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Of this whole number four have died; one of
which was a patient of mine, who, I am inclined to

think, did not do juftice to this method ; but that

is fubmitted to better judgment; for the day, on
which the operation was performed, the patient’s

blood had been heated violently by exercife, and fud-

denly chill'd again, by putting on clean linen, juft

before the operation was performed ; which, I ap-

prehend, is receiving the infection in an inflamed

ftate of blood : but with this I was not the leaft ac-

quainted, till about flx hours before the patient’s

death.

4 C 2 A N
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or white Henbane, by Mr. £F)/7. Watfon , p. 196.— on fome vegetable Balls, taken up near Hull in

Torkfhire
,
by the fame, p. 498.

Roman Colonies and Stations in Chcjh'rre and Lancajhire
,

p. 216.

Ruins of Herculaneum, in a Letter from Naples , by Mr.
Freeman

, p. 13 1.

Rupture, concerning the Diffe£lion of one, by Dr. & Gtf,

P • 34 1 -

S.

Salisbury
,
concerning the Succefs of Inoculation there, by

Mr. Broivn, p. 570.
Sea-Gauge, to find the different Degrees of Coolnefs and

Saltnefs of the Sea, p. 214.

Senfations, are merely relative, p. 310.

Serfon’s Invention of an horizontal Top, deferib’d by Mr.

James Short
, p. 352.

tfw of Flowers, Obfervations upon, by IV. Watfon, p. 169.

Shells of Crabs, a Letter concerning them, p. 438.

Short (James) of a remarkable Appearance in the Moon
in 175 1, p. 154.

—— of the Eclipfe of the Moon, Nov. 2 1, 1751, p. 317.

Short



INDEX.
Short (James) of an horizontal Top, invented by Serfon,

p. 352.
• concerning the Inventor of the Contrivance in the

Pendulum ot a Clock, to prevent the Irregularity of
its Motion, p. 517.

Simpfon’s
(
7i) general Method of Series, p. 20.

Small-pox
,
of theUfe of the Bark in that Diftemper, p. 27.

Smeatoti s (Mr.John) Improvements in the Air-pump,p.41 5.
• Defcription of a new Tackle, or

Combination of Pullies, p. 494.
Smith (Mr. iVm. )

of a Fire-ball leen in the Air, July 22,

1750, p. 1

.

Southmculton in Devonjhire, the Effects of Lightning there,

by Jofeph Palmer
,
Efq; p. 330.

'Spherical Trigonometry reduced to Plane, by Frauds

Blake
,
Efq’ p. 441.

Stations and Colonies (Roman) in Cheshire and Laneafhire,
p. 216*,

Staverton Church in Devonshire, concerning a Body found

in a Vault there, p. 253.

i&ozjK Engine Cylinders, bed Proportions for them, by
Francis Blake , Efq; p. iyy.

Stedman’s (Dr. John) thermometrical Tables and Ob-
fervations, p. 4.

of the Effe&s of Hyofcyamus

,

or white Henbane,

P‘ 194 *

in the Bladder extra&ed by Mr. Jof. Warner, p. 475.

Styptic (Mr. Brojfart’s) Remarks upon it, by Mr. Faget,

p. 560.

Supple (Mr. Richard) of the Eruption of Mount Vefuvins,

P- 3 J 5 .

T.

Tables and Obfervations (thermometrical) by Dr. John
Stcdman, p. 4.

Tackle (a new) or Combination of Pullies, by Mr. John
Smeaton , p . 494.

Tenerife (Pic of) Obfemtions made in going up the

fame, by Dr. Thomas Heherden, p. 353.

4 E Theorem



INDEX.
theorem (Binomial) demonftrated by a general Method

of Series,/). 20.

Thermometrical Tables and Obfervations, p. 4.

5tbunder
z
concerning the Caufe thereof, by Mr. Henry

Eeles
, p. 524.

Thunder-Clouds
,
electrical Experiments made upon in Eng*

land, p. 567.

Ttcunas and Lamas Poifon, Experiments made therewith,

by Dr. Heriffant, p. 75.

Top (an horizontal) invented by Mr. Serfon ± by Mr.
James Short

, p. 352.
Trigonometry (fpherical) reduced to plane, by Francis

Blake, Elqj p. 441.
Tripe (Mr.) concerning a Body found in a Church-Vault

in Devonjhire
, p. 253.

Trocart (a new) for the PunCture of the Hydrocephalus,

by M. Ic Cat
, p. 267.

V.
Variation of the magnetic Needle, p. 126.

Vegetable Balls, taken up near Hull in Torkjhire
, />. 498.

Venice
, Experiment upon medical Electricity made there,

by Dr. Biancbini, p. 399.
Ventilators, of their Utility, by Captain Henry Ellis, p. 21 1.

Venus, an Occupation of that Planet by the Moon, ob-

ferved in London by Dr. John Bevis, p . 159.
—« by Mr. John Bradley

, p. 201.

Vcfuvius (Mount) of its Eruption in 1751, by Mr. Rich.

Supple
, p. 315, and 409.
by Mr. John Parker, p. 474.

Vitrum Antimonii ceratum
,
Obf. on the EffeCts thereof, by

M. Geoffroy, p. 273.

Voluntary mufcular xMotion, an Inquiry into the Caufe

thereof, by Dr. Charles Morton , p. 305.

Utilitas Eleftrifationis in curandis Morbis, Differtatio ,
Ac-

count of it by Mr. IV. IVat[on, p. 353.

W.
Walpole's (Plight Hon. Horace, Efq;) Account of his Cafe,

drawn up by himfelf, />. 43.
Walpoles



INDEX.
Walpole s Sequel of his Cafe relating to the Stone, p. 472.
Warner s (Mr. JofephJ Cafe of the Operation of the Em-

pyema, performed by him, p. 407.
extracts a Piece of Bone, together with a Stone

in the Bladder, p. 472. .

Wafps, concerning a Email Species of them in New Eng-
land.

,
by Mr. John Ilarri/on, p. 184— 186.

Water-Engine of a new Invention, by M. Moura Portugal
,

p. 436.
Water-Spout in Deeping-Fen, LiucohiJJjire

,
an Account of,

by Mr. Benjamin Kay, p. 477.
Watfons (Mr. Wind) Obfervations upon the Sex of Flow-

ers, p. 169.
• — Remarks upon Dr. Stedmans Effects of the Hyo-

fcyamus alhus, or white Henbane, p. 196.— Account of Mr. JBenj. Franklins Experiments on
Electricity made in Philadelphia

, p. 206.— Account relating to Experiments of Odours pair-

ing thro’ Glaffes and Globes, p. 231.

Account of the Bifhop of London s Garden at

Fulham, p. 241.

Account of the Cinnamon'tree, p. 301.
* ’-Obfervations on Electricity in vacuo, p. 362.

Account of Aphyllon and Dentaria heptaphyllos

,

p. 428.
* — Remarks upon fome vegetable Balls taken up

near Hull in Torkjleirc, p. 498.
• concerning the electrical Experiments in England,

upon Thunder-clouds, p. 567.
Weather in Madeira, Obfervations made upon it, by Dr.

Fho. Hcherden, p. 357.
Webb's, (Phil. Carteret, Efqf) Account of an inverted

Iris, p. 248.

Whales

,

a Machine for killing them, by Dr. John Bond,

p. 429.
Wilbrahams (Dr. Thomas') Account of an Hydrophobia,

p . 412.
Will



INDEX.
Will hath the Power of rendering the Senlations of the

Nerves more acute, p. 312.

IVilmefs (Dr. John) Catalogue of the Fifty Plants from

Cbelfea Garden, for the Year 1751, p. 396.

Winklers (Profeffor) Experiments relating to Odours
paffing thro* electriied Glades and Tubes, p. 231.

Womn> the Bones of a Foetus extracted from one, p.y 2,

FINIS.

* ’ % * - -

ERRATA.

Page 43, Note /. 3, for June 4, read May 28. Page 64, /. 4,

for Tab. Fig. read Tab. I. Fig. P. 421, l. 34 -

for will have power,

readvf\\\ have no power. P. 422, l. 2. after iooo times, add
,
and

frequently 2000. Ibid. 1. 5. dele fame. Ibid. 1 . 14. for been at

it, read been done at it. Ibid. 1. 16. for vapours read moifture.

P. 424. /. 15. for with feveral joints, read, and feveral joints of

the pump. Ibid. 1. 25. after ouck make a comma, and blot out

that after valve in the next line. P. 415* ^ 4* for u ê rea ‘

P. 496, l. 10. dele new method. Ibid. 1. 28 .for figure annexed read

Fig. 6. Plate xviii.










